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ABSTRACT OF DISSERTAION 
 
 
 
 
UNDERGRADUATE STUDENT SATISFACTION: INVESTIGATING THE 
MEASUREMENT, DIMENSIONALITY, AND NATURE OF THE CONSTRUCT 
USING THE RASCH MODEL 
 
Of the many potential and espoused outcomes of higher education, it was satisfaction that rose to 
prominence for Alexander Astin, stating, “it is difficult to argue that student satisfaction can be 
legitimately subordinated to any other education outcome” (1993, p. 273). This high endorsement 
of the construct of satisfaction is backed by a plethora of arguments of its importance for college 
and university decision makers. A thorough and accurate rendering of student satisfaction 
measurement is requisite.  
 
To calculate student satisfaction as the magnitude of item endorsement leaves a measure that is 
sample specific. The goal of a universal and unidimensional measure is only advanced by 
determining which items do or do not contribute to a model of linearity and unidimensionality.  
This research utilizes the Rasch model to advance exploration of the variable of student 
satisfaction.  Using data collected from the Noel-Levitz Student Satisfaction Inventory, analysis 
was conducted to determine if reported ascribed importance and experienced satisfaction adhered 
to the assumption of the Rasch model.  
 
Results suggest that student satisfaction and ascribed importance do adhere to these assumptions 
of measurement, but only after ordinal rankings of dissatisfaction are collapsed into a single 
entity. The determined separation of satisfaction and dissatisfaction likens Herzberg’s 
Motivation-Hygiene Theory. Additional discussion and implications focus on contrasting analysis 
when applying the Rasch analysis relative to classical test theory, recommendations of modified 
instrument scaling to better capture the construct, implications for higher education, and 
heightened understanding of student satisfaction as a whole.  
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Chapter One 
Introduction  
Of the many potential and espoused outcomes of higher education, it was 
satisfaction that rose to prominence for Alexander Astin, stating, “it is difficult to argue 
that student satisfaction can be legitimately subordinated to any other education 
outcome” (1993, p. 273). This high praise of the construct of satisfaction is backed by a 
plethora of arguments of its importance and utility for college and university decision 
makers. The gravitas and emphasis placed on student surveys was likened by Porter 
(2011) to the high stakes testing introduced in K-12 education.  A thorough and accurate 
rendering of student satisfaction measurement is requisite. Upcraft and Schuh (1996) 
highlight that the measurement of satisfaction can be a difficult undertaking but is worthy 
of the endeavor. National surveys of students, of which Upcraft and Schuh highlight over 
a dozen, rely heavily on Likert scaling to capture student feedback. Especially in our 
digital age, the ability to administer student surveys, both the nationally benchmarked and 
home-grown varieties, is ever more convenient and economical (Tschepikow, 2012).   
The Likert-type data collected on the subject of student satisfaction is worth 
further discussion as two key realities of this data exist.  First, the data collected is ordinal 
in nature and is therefore limited in the type of analysis that can be appropriately applied. 
Interval data would afford the researcher a more robust list of analysis options. As 
initially defined by Stevens (1946) the ordinal and interval scale do indeed both capture 
rank order. However, the key advantage of the interval scale is the intrinsic static and 
uniform distance between ranks.  Many common statistical analyses, notably the mean 
and standard deviation, assume the analyzed data is interval.  The often applied pseudo-
conversion of Likert scale data into an assigned numerical categorization may conjure 
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delusions of interval scaling, but analyzing it as such is not appropriate treatment of data 
(Bond and Fox, 2007).  Secondly, the value and utility of the Likert scale must not be 
diminished. Originally seen as an alternative to Thurstone scaling, Likert scaling has 
eclipsed Thurstone in usage for two primary reasons. First, Likert scaling has been shown 
to produce higher reliability measures (Seiler & Hough, 1970, cited in Roberts, Laughlin, 
and Wedell, 1999). Second, it is a more straightforward, and therefore, a more accessible 
technique. Specifically, the opportunity for scale development to forgo the input of a 
panel of experts without sacrificing quality is noteworthy (Roberts, Laughlin, and 
Wedell, 1999). It is not the inherent usage of Likert scaling that is problematic in these 
national student surveys. Rather, it is how analysts treat this ordinal data that is worth 
further examination and development.  
Across the broad scope of institutions that capture, evaluate, and utilize student 
satisfaction data, the use of ordinal data and Classical Test Theory (CTT) is pervasive. 
Classical Test Theory, also called the True Score Model, asserts that a test score is the 
combination of true ability/endorsement and random error (Bond and Fox, 2007). As this 
error is indeed assumed to be random, it stands to reason that if extrapolated over an 
infinite number of iterations, the true score could be identified as it would be the mean of 
the distribution. It is assumed that true ability/endorsement is static. That is, a set amount 
of the latent trait exists in the individual. In practical settings, in which iterations are 
unequivocally finite, a key critique of CTT is the reality that efforts to identify true 
measurement is dependent upon the qualities and traits of the individual sample in 
question. We can identify the degree to which the particular sample achieved a threshold 
of endorsement or ability on a set of items, but how well these items perform at 
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measuring the construct in question is relative to the sample. Likewise, the measurement 
of a person’s ability is dependent upon the items presented (Lord, 1953). Fan (1998) 
refers to the problem as circular dependency. That is, all evaluation of items will be 
dependent upon the sample and all evaluation of individuals and the sample as a whole 
will be dependent upon the items. Advanced techniques allow for the examination of 
national assessments of satisfaction at a more precise, cogent level.  
An alternative approach to CTT is the use Item Response Theory (IRT). The 
concept of Item Response Theory is not new; it has just been slow coming to the realm of 
the study of higher education. This is due, in part, to a lack of training in the realm of 
measurement found in most graduate programs (Royal, 2010). The essence of Item 
Response Theory, rather than utilizing a total score to determine how much of the latent 
trait exists, is the determination of the probability of a given response to an item based 
upon how much of the calibrated latent trait exists in the individual and how difficult to 
endorse the item is (Lord, 1953). Guttman (1950) explains, "If a person endorses a more 
extreme statement, he should endorse all less extreme statements if the statements are to 
be considered a scale" (p. 62). It stands to reason that in terms of student satisfaction, we 
should anticipate some items will be found to be more difficult to endorse as satisfactory 
than others. That is, the trait would exist in measurable forms. Critical, is that it is only 
the latent trait inspected and not another confounding variable (Lord and Novick, 1968). 
Further analysis to determine the scalability of these items is pursued in this study.  
Given the importance of measuring student satisfaction and the necessity for 
continued application of advanced measurement techniques, the problem addressed in 
this study is the need to advance the understanding of the construct of satisfaction. This 
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will be accomplished through the application of the Rasch model to national student 
satisfaction data. The Noel-Levitz Student Satisfaction Inventory (SSI) has secured a 
position among the most notable national student instruments (Upcraft and Schuh, 1996).  
The instrument presents respondents with aspects of his/her respective institution and two 
corresponding Likert scales, one to rate the importance the individual ascribes to said 
aspect and another to report his/her level of satisfaction with the institution with that 
particular aspect.  
 The purpose of this study is to investigate the dimensionality, universality, and 
scalability of the construction of student satisfaction. Specific research questions pursued 
in this study are:  
Research Questions 
1a. To what extent does undergraduate student satisfaction, as captured by the items  
of the Student Satisfaction Inventory, adhere to the one-parameter IRT (Rasch) 
model?  
1b. Does isolating the items comprising the established sub-scales of student  
satisfaction afford superior fit to the Rasch model?  
2. To what extent does stated importance of services and experiences, as captured by  
the items of the Student Satisfaction Inventory, adhere to the Rasch model? 
3. Do the established measures of both student satisfaction and student importance 
remain stable over time? 
4. Does institutional strategy and prioritization that result from analysis of data 
collected by the Student Satisfaction Inventory differ when applying Item 
Response Theory relative to Classical Test Theory?  
 
Copyright © Paul Stephens 2014 
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Chapter Two 
Review of the Literature 
Utility and Importance of Student Satisfaction 
The breadth of the stated application of this important variable is vast, 
encompassing a spectrum ranging from a means of appeasing customers to measuring 
overall institutional success. Applying the latter and weightiest of uses, Goho and 
Blackman (2009) contend that student satisfaction can serve as an indicator of both 
educational and overall quality of an institution. Additionally, Low (2000) argues that the 
construct also indicates effectiveness and vitality of an institution.  Still others point to 
satisfaction as a mitigating influence on student motivation (Elliot & Shin, 2002; Thomas 
& Galambos, 2004). Recruitment and retention have also been found to be positively 
related to satisfaction (Elliot & Shin, 2002; Tinto, 1993). In addition to serving as a 
potential barometer for effectiveness and a factor contributing to student success, 
measuring satisfaction gives university leadership important input into decision making 
(Beltyukova & Fox, 2002). If not a measure of overall outcome, satisfaction is at 
minimum a means of indicating how well an institution achieves the assumed goal of 
meeting students’ self-identified needs. The impact of a satisfied student body stretches 
beyond the immediacy of student engagement and performance. Both the recruitment of 
new students and subsequent fundraising efforts have been positively linked to student 
satisfaction (Elliot & Shin, 2002).  
Interest in satisfaction of students has been heightened by several factors. First, 
campus and student turbulence in the 1960’s and 70’s was an initial catalyst of 
professional interest in the topic (Betz, Klingensmith, & Menne, 1970). Utility of this 
5 
construct can be readily seen in the arena of enrollment management. Satisfaction is 
noted as a useful tool in increasing retention and thus enrollment (Upcraft & Schuh, 
1996). Bean (1980) and Pike (1993) both report that satisfaction is correlated with rates 
of retention. Bennett (2001) argues retention is ultimately an indicator of the proportion 
of students whose satisfaction levels were high enough to cause them to remain at an 
institution. That is, states Bennett, retention is a proxy measure of student satisfaction. 
The merging of satisfaction’s utility as a means of improving retention and increasing 
customer satisfaction are clearly aligned. Patterson et al. (1997), in studying consumer 
behavior, found satisfaction to be directly tied to future intentions of repurchasing. 
Calls have been made for higher education to strive for customer satisfaction 
(DeShields, Kara, & Kayank, 2005). Some have argued that higher education is 
solidifying an identity as a service industry and as such is wise to make satisfaction 
paramount (Chen & Tam, 1997). When extrapolated, this signals a growing paradigm of 
student consumerism in which institutions are viewed commodities.  At worst, higher 
education is at risk of becoming a commercial exchange marked by a precarious scenario 
of tuition being traded for an above-average grade and ensuing credential that are more 
purchased than earned. This uncomfortable reality was alluded to in the findings of 
Dlucchi and Korgen (2002). Their study of sociology majors found over 70% of 
respondents indicated a willingness to take an academic course that would be a nearly 
certain “easy A” while having no merit of actual learning. Perhaps more frightening, the 
same study found over 50% of respondents felt the responsibility for one’s level of 
engagement in a class session lies solely with the instructor. Naidoo and Jamieson (2005) 
warn of the possibility of trends, such as those observed by Dlucchi and Korgen, ushering 
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a reality in which what Pierre Bourdieu describes as academic capital would be 
completely eclipsed by the distinctly one dimensional economic capital. This, argue the 
authors, will ultimately undermine a faculty/student relationship based upon actual 
teaching and learning.  
Additional conversation on the issue has been fueled in part by the growing trend 
of external accountability. This growing trend, say Elliott and Shin (2002), has led to the 
recognition of the importance of monitoring any factor that is correlated with student 
success. Aside from a means of subsiding attrition or appeasing external forces, the study 
of student satisfaction allows institutions to be attentive and responsive to the needs and 
desires of students. Put more directly, yesterday’s operations and means will not suffice 
in meeting the needs of today’s students (Low, 2000). The capacity to continually 
measure and respond to student experiences will generate institutions that are adaptable 
and capable of thriving in a new and unknown era for higher education.  
Definitions 
As important of a construct as this espoused outcome is, little agreement exists 
when attempting to establish a definition of student satisfaction. The construct of 
satisfaction is indeed complex with institution and individual specific factors impacting 
overall experiences of satisfaction (Thomas & Galambos, 2004). The difficulty in 
establishing that common definition is rooted in a breadth of mitigating factors that play 
into this construct (Sanders & Chan, 1996).  
One definition, provided by Thomas and Galambos (2004), recognizes this 
breadth while adding a level of simplicity to the discussion. For Thomas and Galambos, 
student satisfaction is a reflection of “the broader goal of proving a rewarding and 
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pleasing environment”.  The phrases “pleasing” and “rewarding” give distinction to their 
definition but ultimately bring forth ideas equally complex to define or measure. The 
complexity and ambiguity reflected by Thomas and Galambos’ definition lies in the 
reality that satisfaction is largely subjective. This point is noted by Oliver and DeSarbo 
(1989), who define the construct of satisfaction as the result of a student providing a 
subjective analysis of both the outcomes and experiences that comprise the entirety of 
his/her educational experience (cited in Elliott and Shin, 2002). To this effect, Elliott and 
Shin (2002) argue that student satisfaction is perpetually in flux, as it is the response to a 
student’s summative experience, including overlapping and conjoining experiences. Bean 
and Bradley (1986) take a more general approach in their definition of student 
satisfaction, calling it a “pleasurable emotional state” that is the result of a person being a 
student.  
Additional literature points to satisfaction being a function of institutional 
performance in exceeding the level of expectation brought forth by the individual. For 
example, Low (2000) offers a definition that is more directly measurable in stating that 
satisfaction is the result of an institution meeting a student’s expectations, needs, or 
wants. This sentiment is echoed by Hallenbeck (1978) and Nichols (1985).  Similarly, 
Zeithmanl et al. (1993) consider satisfaction to be contingent upon preconceived 
expectations and how these do or do not align with experiences.  
Frederick Herzberg’s Motivator-Hygiene theory maintains a similar argument. 
This theory states that for human motivation to occur, certain lower order needs must be 
met within an environment so as to eliminate dissatisfaction. Specifically, and speaking 
strictly of workplace scenarios, if pay and benefits, physical conditions, interpersonal 
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relations, policy and administration, and perceived security are not adequately achieved 
the individual will be relegated to a state of dissatisfaction. Herzberg referred to these as 
hygiene factors. Motivational factors, then, are those that are derived from higher order 
needs that include a growth/advancement, responsibility, achievement, and recognition. 
These are the items that Herzberg asserts construct a sense of satisfaction (2003).  
 Tan and Kek (2004) go as far as to say that the meeting of student needs and 
expectations are the definitive make-up of educational quality. The relationship between 
satisfaction and quality is not as direct but still exists for Upcraft and Schuh (1996), who 
note that monitoring and utilizing satisfaction can have utility in ensuring high quality 
programs. This point is contingent upon the mission of the institution and higher 
education as a whole, still being honored in the process. That is, a student may have a 
highly pleasing or satisfying experience that does not necessarily enhance his/her 
learning or development.  
A common operational definition of satisfaction is the juxtaposition of student 
needs and expectation and the perceived ability of the institution to fulfill these needs or 
expectations (Jones, 2008; Appleton-Knapp & Krentler, 2006; Low, 2000). To this effect, 
Appleton-Knapp and Krentler (2006) argue that increasing satisfaction is best done by 
instilling and encouraging realistic expectations of students.  
Measurement of Student Satisfaction 
The study of student satisfaction through quantitative means is a reputable, readily 
accepted practice in higher education (Upcraft and Schuh, 1996). However, inconsistency 
of applied scaling and measurement techniques makes comparisons convoluted. 
Additionally, Peterson and Wilson (1992) express concern over sampling and collection 
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methods and instrumentation as a whole.  Certainly since the time of this critique, more 
advanced methodology has been applied to the topic, but the concern does continue to 
provide pertinent warning to future research. 
One of the most basic and common means of measuring satisfaction amongst 
students is the use of a single survey items on a Likert scale ranging from, essentially, 
“Very Dissatisfied” to “Very Satisfied”. In this mode, the single item is intended to 
capture the student’s overall sense of being satisfied. These are typically administered as 
a means of improving retention or serve as a pseudo-exit interview as a student leaves an 
institution (Elliott & Shin, 2002). Similarly, Browne, Kaldenberg, Brown, and Brown, 
(1998) used an item inquiring about likelihood of recommending the institution to others 
as a measure of satisfaction. Elliott and Shin are quick to note, however, that this method 
does not take into account the complexity of the issue, capturing only an overarching 
feeling of satisfaction. 
As student unrest was a theme of the 1960’s, it is not surprising that this decade 
also gave rise to the systematic study of student satisfaction. Observing the 
ineffectiveness of sporadic exit surveys and other such methods, Betz et al. (1970) sought 
to enhance the scientific, systematic study of student satisfaction. Using the Minnesota 
Satisfaction Questionnaire, an inventory of employee satisfaction, as a basis, Betz 
developed the College Student Satisfaction Questionnaire (CSSQ). Initially, the CSSQ 
utilized 92 items that comprised six dimensions of student satisfaction on a five point 
Likert scale.  These six dimensions were working conditions, policies and procedures, 
relationship of input to outcomes, quality of education, social life, and recognition. 
Eventually, the CSSQ was narrowed into 70 items which comprised five subscales; 
10 
compensations, social life, working conditions, recognition, and quality of education 
(Betz, Klingensmith, & Menne, 1970).  
Elliot and Shin (2002) examined the relationship of single-item global rating of 
satisfaction with reported satisfaction of the dimensions of the SSI. The authors note that 
surprisingly low predictive value was found (r = 0.478, p < 0.001). The authors’ first 
potential explanation for this phenomenon is that students had forgotten how they had 
previously responded on the instrument before reaching the global satisfaction item. This 
hypothesis, if accurate, would diminish any ascribed psychometric properties of most 
survey data as the assumption is that students are forgetful or arbitrary in responding to 
this self-reported data. Another explanation hypothesized by the authors is that 
particularly memorable events or issues, either positive or negative, influence this item of 
overall satisfaction at a higher level than the overall experience. In conclusion of these 
findings, Elliott and Shin determine that in considering student satisfaction it is of more 
value to examine composite satisfaction scores of various areas of the student experience 
than global satisfaction type items. The rationale for this statement is not only that the 
composite is more accurate, but also that the composite scores provide more precise 
explanation than overall measures. Specifically, if a student is highly dissatisfied, the 
individual composite scores would allow for determining what areas of the student 
experiences may have led to this report.  
The Student Satisfaction Inventory 
Operating out of the assumed multiple dimensions of expectation and extent to 
which those expectations are being met (defined as satisfaction), the Student Satisfaction 
Inventory (SSI), administered by Noel-Levitz, is among the most recognizable, utilized, 
11 
and widely administered satisfaction assessment (Low, 2000). The initial frame and 
model for the instrument was devised by Schreiner and Juillerat (1994). Since its initial 
implementation in 1994, the SSI has been utilized by more than 2,400 campuses. Further, 
over 870,000 students completed the SSI between 2009 and 2012 (Noel-Levitz, 2012).  
The SSI exists in multiple formats designed for either four-year private or public 
institutions, community or technical colleges, or career and private institutions. Noel-
Levitz offers the full 73 item instrument, defined as Form A or the condensed Form B, 
featuring 40 items.  The SSI inquires specifically about opinion of campus experiences 
and services and also about the personal importance of each of the items to the 
respondent (Beltyukova & Fox, 2002).  This particular instrument is rooted in consumer 
theory research, meaning that it operates from the assumption that education is a good by 
which students have choices. The student has the choice to purchase at all and from 
where the purchase shall be made (Low, 2000).  The operational definition of satisfaction 
used by the SSI is that satisfaction is the result of an institution exceeding the 
expectations of a student (Low, 2000). To this end, respondents are presented with 
various items inquiring into specific aspects of campus life and the student’s experiences. 
The respondent is also presented with two scales. The first asks the student to rate his/her 
ascribed importance to that particular item on a 7-point Likert scale. The second scale is 
provided for the student to provide his/her level of satisfaction with the specific item. The 
two pronged instructions specifically ask students to utilize a 7-point Likert scale to, “tell 
us how important it is for your institution to meet this expectation” and then “tell us how 
satisfied you are that your institution has meet this expectation” (Noel-Levitz, 2013). 
From these data points, a gap score is calculated to show the degree to which the 
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institution is meeting the students’ expectations.  The intention of the inventory’s 
administrators is the utilization of these two figures, along with the calculated gap 
(ascribed importance score minus ascribe satisfaction score) to identify strengths and 
weaknesses of the institution. Specifically, strengths are defined by areas in which 
students report both high priority and high satisfaction while weaknesses are areas of 
high importance but low satisfaction (Noel-Levitz, 2011).   
The SSI’s capturing of both reported satisfaction and importance of a given area 
has immense utility when considering arguments such as those fashioned by Dlucchi and 
Korgen (2002). Adequately measuring and understanding what matters most to students 
has utility in the study of the both the student experience and the contended trend toward 
a desired economic transaction.     
Additionally, the identified gaps between expectations and experience identify 
potential causes or threats of attrition (Berdie, 1944).  The SSI covers 11 dimensions: 
academic advising, campus climate, campus life, campus support services, concern for 
the individual, instructional effectiveness, admissions and financial aid effectiveness, 
registration effectiveness, campus safety and security, service excellence, and student 
centeredness (Upcraft and Schuh, 1996).  Elliott and Shin (2002) discovered the gap 
score (importance minus satisfaction) is not as aligned with reported overall satisfaction 
as expected. It is quite possible that these two areas, importance and satisfaction do not 
directly influence one another, or, more likely, ascribed importance serves not as a causal 
influence of reported satisfaction scores, but rather offers a measure of the weight a 
student’s reported satisfaction score gives to his/her overall sense of satisfaction as a 
student.   
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Without vetting instruments such as the SSI’s ability to fully provide a measure of 
the construct, attempting to determine overall satisfaction from a plethora of items would 
make their predictive value limited. That is, we do not know for certain how well these 
utilized items comprise an adequate measure.  
Concerns of Measuring Student Satisfaction 
One of the most glaring problems with the research conducted previously on the 
subject of student satisfaction is scaling and treatment of data. Likert Scaling has been 
implemented in abounding quantities. The arbitrary transformation to numeric values and 
application of Classical Test Theory exasperates problems in the analysis phase. The 
practice of treating this gathered ordinal data as interval through the process of summing 
and calculating mean scores and further analysis reserved for interval/ration data neglects 
the reality that there are fundamental key differences among data types (Stevens, 1946). 
More specifically, there are three key deficiencies in the administration and analysis of 
the Student Satisfaction Inventory that require exploration.  
Several key realities related to ordinal data that prohibit the assignment of a mean 
score, which are central to being a sound measurement technique. First, in dealing with 
the ordinal data points comprising the scale, it is an unfounded assumption that the 
quantity of the pertinent latent construct is uniformly separated across scale points (Bond 
and Fox, 2007; Harwell and Gatti, 2001).  In the instance of the SSI, it cannot be assumed 
that linearity exists across the supplied seven point scale. Similarly, concerns exist with 
the assumption of uniformity in respondent calibration. The satisfaction threshold that 
would cause one individual to choose a score of “strongly agree” over “agree” may be 
quite different from another person. It may be the case that both individuals are equally 
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satisfied. That is, they possess equal quantities of the construct, yet one simply holds a 
different reporting threshold than the other.     
Second, in the utilization of classical test theory, all items are given equal weight. 
In reality, it is vital to recognize that in social science measurement that endorsement of 
more extreme or difficult items will require larger quantities of the construct in question 
that other items. Those that are noticeably more difficult to endorse should be treated as 
such and provided more weight. In an example provided by Fox and Jones (1996), a 
measure of anxiety must recognize that fear of addressing large crowds and fear of 
common human interaction represent different locations on a continuum of anxiousness. 
Endorseability of items can, when properly considered, provide tremendous utility in 
determining the scalability of concepts such as student satisfaction through building a 
ruler of measure by which to calibrate respondents.  
Third, and perhaps most important, application of Classical Test Theory 
intertwines the survey sample and administered items. To calculate student satisfaction as 
magnitude of item endorsement leaves a measure that is sample specific. Additionally, 
determining a specific student’s satisfaction by calculating the quantity of items endorsed 
only speaks to the students’ feelings on the specific items presented. The goal of a 
universal and unidimensional measure is only advanced by determining which items or 
individuals do or do not contribute to a model of linearity and unidimensionality.  
Future research utilizing item response theory, such as Rasch Measurement, is 
needed to more fully explore the variable of student satisfaction (Beltyukova & Fox, 
2002). To forgo this differentiation neglects the reality that constructs such as satisfaction 
15  
 
exists in very different quantities among respondents that may go unnoticed without 
addressing the afore mentioned trepidations.  
Application of the Rasch Model 
Significant growth in the application of Item Response Theory is evident since the 
early 1990s (Fan, 1998). Rather than utilizing a total score to determine how much of the 
latent trait exists, IRT determines the probability of a given response to an item based 
upon how much of the calibrated latent trait exists in the individual and how difficult to 
endorse the item is (Lord, 1953). Guttman (1950) explains, "If a person endorses a more 
extreme statement, he should endorse all less extreme statements if the statements are to 
be considered a scale" (p. 62). As such, in instances in which item difficulty or difficulty 
to endorse is the only factor to be considered, the one parameter model is appropriate 
(Fan, 1998).   The one-parameter model is more commonly called the Rasch model. 
Georg Rasch was a Danish mathematician who was interested in applying the best 
principles, standards, and rigor of scientific measurement to the development of 
psychometric models (Baylor, et al., 2011).  
Central to Rasch Measurement is the use of the natural logarithm, specifically, the 
transformation and calibration of ordinal data into log odds units (logits). Logits are the 
units that comprise the measurement of the calibrated amount of a latent trait made 
manifest in the probability of endorsement or correctly answering an item. The higher a 
person’s calculated logit value, the higher the probability that he/she will endorse or 
correctly answer a given item. As noted above, Rasch Measurement, and all of IRT, is 
not just interested in calibrating an individual’s logit value. Rasch Measurement also 
calculates the logit value of items – the degree of difficulty to endorse or answer a 
16 
particular item correctly. A key benefit of the conversion of items and individuals to the 
logit scale is the fact that the logit scale is indeed interval. Additionally, as the Rasch 
model can be applied to both respondents and items, this creates the opportunity to 
compare the logit value of items and respondents, thereby predicting the likelihood of an 
individual endorsing a specific item.  
An overarching difference between the classical test theory and the Rasch model 
is that the latter rests focus on the item level compared to the former’s focus on the test-
level (Fan, 1998). Specifically, Fan notes, IRT models such as the Rasch model are item 
analysis free from an individual sample or respondent analysis free from an individual 
bank of items.  A further advantage of the Rasch model is the opportunity to analyze and 
compare items by calibrated difficulty or difficulty to endorse.   Similarly, analysis of 
rating scales allows for determination of thresholds necessary for a specific point on the 
rating scale to be the probable selection. It is very possible that some points in the scale 
never emerge as the most likely selection, given the magnitude a respondent holds of the 
construct, and therefore collapsing the scale provides the best analysis possible. These 
possibilities all combine to generate what Andrich (1978) referred to as a “latent 
continuum” by which to analyze items and respondents.   
Another major benefit of the Rasch model is its utility in scale development. Each 
item in our instruments should contribute to a uniform and stable means of measurement. 
A key analysis available through the Rasch model is statistics known as infit and outfit. 
These statistics help us know how well our items, based on difficulty to endorse, and our 
respondents, based on likelihood of endorsement, align as they should. Items that 
introduce randomness or excessive variability would be show unacceptably high fit 
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values. Also, fit statistics help us understand if our items are adding any particular value 
to the model as unacceptably low fit values indicate excessive redundancy amongst 
items. That is, fit statistics also answer if items aid in the differentiation of the level of the 
construct in question exists within respondents? If our instruments consist of items that 
are essentially synonymous or redundant, we would have unacceptable outfit statistics.  
Conclusion 
Calls have been made for the social sciences to develop or identify universal 
measures. That is, although they may yet to be perfected, measures used should not be 
bound to circumstances of administration or utilized sample (Englehard, 1992).  Rasch 
provided a model to determine if a measure is indeed meeting this expectation. Ben 
Wright is quick to point out that modern methods of measuring temperature and air 
pressure came about on the heels of the development of the steam engine (Wright, 1997). 
Necessity was the mother of invention. In the same way, research in higher education is 
in need of a proper means of measuring important things such as satisfaction.  
Copyright © Paul Stephens 2014 
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 Chapter Three 
Methodology 
The purpose of this study is to investigate the dimensionality, universality, and 
scalability of the construction of student satisfaction. To answer the listed research 
questions, this study will utilize data collected from the Four-Year College and 
University Form A of the Noel-Levitz Student Satisfaction Inventory. A sample of the 
instrument is provided in Appendix E.  The specific research question are: 
1a. To what extent does undergraduate student satisfaction, as captured by the items 
of the Student Satisfaction Inventory, adhere to the one-parameter IRT (Rasch) 
model?  
1b. Does isolating the items comprising the established sub-scales of student 
satisfaction afford superior fit to the Rasch model? 
2. To what extent does stated importance of services and experiences, as captured by
the items of the Student Satisfaction Inventory, adhere to the Rasch model? 
3. Do the established measures of both student satisfaction and student importance
remain stable over time?
4. Does institutional strategy and prioritization that result from analysis of data
collected by the Student Satisfaction Inventory differ when applying Item
Response Theory relative to Classical Test Theory?
Instrumentation 
This study will use the SSI version for Four-Year institutions, Form A. Facilitated by 
Noel-Levitz, the Student Satisfaction Inventory, was developed by Schreiner and Juillerat 
(1994). Using a 7-point Likert scale, the SSI presents students with 73 items, representing 
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various aspects of their respective intuitions. Respondents report how important the 
presented aspect is to him/her and then to respond to how satisfied he/she is with the 
institution’s meeting of identified expectations. The difference between importance and 
satisfaction creates a third variable referred to as the item gap score. Analysis provided 
by the administrators is intended to demonstrate areas of strength and weakness based 
upon these variables. In analyzing the reliability of the SSI, Juillerat (1995) found 
Cronbach alpha reliability coefficients of .97 for importance scale and .98 for the 
satisfaction scale (p. 93). Test-retest reliability coefficients were .85 for the importance 
scale and .84 for the satisfaction scale (p. 118). 
Response Frame 
This study examined data obtained from a private institution in the southeast. The raw 
data, spanning ten years of administrations of the SSI was obtained via Noel-Levitz, the 
administrating body of the Student Satisfaction Inventory. As the institution administers 
the SSI on a bi-annual basis, data will be utilized for the academic years 2003-2004, 
2005-2006, 2007-2008, 2009-2010, and 2011-2012 representing a frame spanning ten 
years. The instrument was administered on the campus by the school’s Institutional 
Effectiveness Committee. For the academic years 2003-2004, 2005-2006, and 2007-
2008, a paper version of the instrument was administered using randomly selected 
students in general education courses. Subsequent administrations utilized an electronic 
version of the instrument with invitations to participate offered to all students.  
Respondents comprising the entirety of the data set were 61.1% female and 38.9% male. 
This is representational of the institution (60.4% female, 39.6% male). Response rates 
were never lower than 48%. 
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Data Management and Storage 
Data from the five periods examined were received as tab delimited files from Noel-
Levitz. All retrieved and subsequently created files were stored on the personal computer 
and additional hard drive of the researcher. The initial files were saved in Microsoft 
Excel and will then be exported into IBM SPSS Statistics Version 19.0 for the purpose of 
analyzing demographic variables. SPSS will also be used to determine response 
frequencies and percentages. These will also be reported for each the items of the SSI. 
The data will then be exported into Winsteps 3.801 software for further analysis.  
Data Analysis 
To answer the established research questions, Winsteps was utilized to determine the 
fit of the data to the Rasch model. Specifically, the rating scale model was used as this is 
appropriate for data derived from Likert Scales, such as is used by the SSI. The 
difference between the rating scale model and analysis of dichotomous data is the 
determination of common rating scale thresholds for the entire instrument. Critical to the 
pursuit of research questions 1a, 1b, and 2 was the extent to which the items comprising 
the SSI created a linear metric of both satisfaction and importance.  As respondents to the 
SSI reported both importance and satisfaction with each inquired area, dual analysis of 
importance and satisfaction were reported to pursue research question 1a and 2, 
respectively. In consecutive steps, the collected data of reported student satisfaction and 
collected data of reported student importance were analyzed by the following means.  
First, fit statistics were computed. For items, these statistics indicate if the specific 
item aligns with a potential unidimensional construct or if an additional construct is 
disguised (Fox and Jones, 1998).  Specific attention was given to infit/outfit statistics to 
21  
 
determine the degree of fit with the Rasch model. Both summary statistics and individual 
item fit statistics were reported. As a criteria of fit, guidelines provided by Wright and 
Linacre (1994, p. 370) were utilized. As the data being analyzed was derived from a 
survey rating scale, items were deemed to underfit, that is, the items represent too much 
variation in response to fit within a measure, if the mean square value is above 1.4. Items 
were deemed to overfit, that is, items are redundant within the measure, if the mean 
square value is below 0.6.  
Items that were found to be outside of the listed criteria were further examined. Items 
that are below the 0.6 threshold were suspected of functioning as overly redundant or 
predictable items. Items above the 1.40 threshold were suspected of functioning as 
random, noisy, or unrelated to the construct in question.  
To further investigate possible causes of misfitting items and to further advance 
exploration of research questions 1a and 2 (fit to the Rasch model), the sufficiency of the 
7-item scale was evaluated. This was first be accomplished by examining response 
statistics for each of the seven categories. Specifically, observed counts, fit statistics, and 
threshold calibrations for each rating scale category were reported and analyzed. Further 
analysis was conducted by producing probability curves. The probability curves 
graphically indicate how well the 7-item scale represent uniform intervals of the latent 
trait of satisfaction and importance, respectively. In instances in which a point on the 
scale did not emerge as the most probable response on an identifiable point on the 
continuum, that category was collapsed by joining two (or more) categories into one.  
In the instance of a category being collapsed, previous analysis was replicated with 
the modified and improved scale. Items that continue to misfit would be removed from 
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the analysis. Determinations were then be made if the data does indeed adhere to the 
assumptions of the Rasch model. Next, a respondent and item map was reported to 
visualize endorseability patterns. This was be supplemented with a listing of the logit 
value for each item on both satisfaction and importance. These tables and figures 
provided understanding of the endorseability of the items from the easiest to endorse to 
the most difficult.   
To answer research questions 1b, items assigned by Noel-Levitz to particular 
subscales were isolated for analysis. Specifically, each of the subscales were analyzed 
independently to determine if each individual subscale forms a measure that adhered to 
the expectations of the Rasch model. The listed steps of analysis were replicated for each 
of the Noel-Levitz assigned subscales. The subscales and assigned items were: Academic 
Advising Effectiveness, Campus Climate, Campus Support Services, Concern for the 
Individual, Instructional Effectiveness, Admissions and Financial Aid Effectiveness, 
Registration Effectiveness, Safety and Security, Service Excellence, and Student 
Centeredness (Upcraft and Shuh, 1996). Later administrations of the SSI included six 
items related to institutional responsiveness to diverse populations, which comprised a 
twelfth scale. These items do not have a corresponding measure of student reported 
importance (Noel-Levitz, 2013). As such, and as they are not a part of the original 73-
item instrument, they were omitted from the analysis. A full listing of items assigned to 
each specific subscale is available in Appendix A.  
To answer research question three, replication of the analysis was performed using 
data collected over all five administrations to determine if functionality is reproducible 
over time. That is, if the Student Satisfaction Inventory produced measures that are 
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universal. It was hypothesized that endorseability of items will potentially vary over time 
due to the institution’s performance and improvements fluctuating. Although, fit to the 
model was the primary point of conversation, uniformity or fluctuation of each of these 
steps was examined and discussed.     
Finally, to answer research question four, comparisons were made to the Noel-Levitz 
produced analysis (generated using classical test theory) comprised of calculated mean 
scores for the items with logit values of endorseability derived through the Rasch model 
analysis.  Comparisons were drawn of ordered areas of satisfaction and priority. 
Determinations were made if operationalizable priorities differ based upon the type of 
analysis used. 
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Chapter Four 
Analysis and Results 
This chapter contains the results of a multi-phase analysis of the established Student 
Satisfaction Inventory. This analysis is patterned after the pursuit of five guiding research 
questions. 
Research Questions 
1a. To what extent does undergraduate student satisfaction, as captured by the items 
of the Student Satisfaction Inventory, adhere to the one-parameter IRT (Rasch) 
model?  
1b.  Does isolating the items comprising the established sub-scales of student 
 satisfaction afford superior fit to the Rasch model? 
2. To what extent does stated importance of services and experiences, as captured by
the items of the Student Satisfaction Inventory, adhere to the Rasch model?
3. Do the established measures of both student satisfaction and student importance
remain stable over time?
4. Does institutional strategy and prioritization that result from analysis of data
collected by the Student Satisfaction Inventory differ when applying Item
Response Theory relative to Classical Test Theory?
Fit of the SSI Satisfaction Items to the Rasch Model 
Rasch Analysis summary statistics for the 73 satisfaction items of the SSI were 
determined using Winsteps 3.81. Results are displayed in Table 4.1. In addition to 
pursing Research Question 1a, this analysis begins to answer Research Question 3 in that 
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separate analyses was conducted for five administrations of the instrument over a ten year 
period.  
Ideal item and student fit would be represented by infit and outfit statistics of 
exactly 1.0 (Bond and Fox, 2007, p. 62). Of the 10 total calculated infit and 10 total outfit 
statistics (derived from fit statistics for both student and item over the five examined SSI 
administrations) none were lower than 1.03 and none higher than 1.12. Further, standard 
deviations of student fit statistics range from 0.49 to 0.72 while standard deviations of 
item fit statistics range from 0.22 to 0.32. It is therefore anticipated that a vast majority of 
both students and items will fall within the anticipated range of a logit value of -2.0 to 
2.0. 
In examining the mean student measure statistic, the most ready observation is 
that all values are positive and no lower than 0.77. That is, the items are not an exact 
match to students’ existing levels of satisfaction. Equality of difficulty to endorse and 
student satisfaction would be representative by values of precisely 0.0. Students are more 
apt to respond to items with the higher echelons of the instrument’s scale categories than 
anticipated. Per the intention of Rasch analysis, item measures are all calculated to be 
0.00, the effect of the analysis calibrating mean item difficulty (Bond and Fox, p. 71). 
As for the issue of stability over time, both infit and outfit statistics remain 
adjacent to 1.0 across administrations. Notable is the increase the student measure 
statistic over the span of 10 years.  
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Table 4.1 
SSI Satisfaction Summary Statistics 
      Measure Model Error 
Infit 
MNSQ 
Outfit 
MNSQ 
2012 
      
 
Student 
    
  
Mean 1.04 0.15 1.12 1.09 
  
S.D. 0.86 0.08 0.72 0.67 
 
Item 
    
  
Mean 0.00 0.04 1.03 1.09 
  
S.D. 0.35 0.01 0.24 0.30 
2009 
      
 
Student 
    
  
Mean 1.04 0.13 1.10 1.07 
  
S.D. 0.71 0.05 0.62 0.54 
 
Item     
  
Mean 0.00 0.06 1.04 1.07 
  
S.D. 0.38 0.01 0.25 0.29 
2007 
      
 
Student     
  
Mean 0.91 0.12 1.11 1.09 
  
S.D. 0.67 0.04 0.65 0.61 
 
Item     
  
Mean 0.00 0.04 1.04 1.08 
  
S.D. 0.38 0.01 0.23 0.22 
2005 
      
 
Student     
  
Mean 0.77 0.12 1.06 1.05 
  
S.D. 0.68 0.06 0.53 0.51 
 
Item     
  
Mean 0.00 0.05 1.03 1.05 
  
S.D. 0.39 0.01 0.23 0.24 
2003 
      
 
Student     
  
Mean 0.78 0.12 1.07 1.06 
  
S.D. 0.68 0.05 0.52 0.49 
 
Item     
  
Mean 0.00 0.09 1.03 1.06 
  S.D. 0.43 0.01 0.27 0.32 
 
Category Analysis of Satisfaction Items 
 The Student Satisfaction Inventory employs a 7-point Likert scale. As noted by 
Linacre (1995) it is imperative that the inclusion of options within response categories 
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must not be indiscriminate or unevaluated. This point is expounded upon by Bond and 
Fox (2007) who note that two respondents may indeed poses equal portions of the 
construct in question but the presence of arbitrary categories cause different response to 
the instrument’s items. This causes the authors to conclude that there is no conclusive 
answer to the question of how many response categories are ideal and an examination of 
the rating scale is requisite (pp. 221- 222). Therefore, a summary of response category 
statistics are included in Table 4.2. 
Table 4.2 
SSI Satisfaction Rating Scale Category Statistics 
Category 
Label Count % Average 
Infit
MNSQ 
Outfit 
MNSQ 
Andrich 
Threshold 
2012 
Very Unsatisfied 1 625 2 -0.19 1.24 1.66   NONE   
Unsatisfied 2 756 2 0.04 1.20 1.57 -0.41 
Somewhat 
Unsatisfied 3 1740 5 0.25 1.14 1.41 -0.80 
Neutral 4 3040 9 0.34 0.89 0.95 -0.28 
Somewhat Satisfied 5 6515 18 0.63 0.93 0.95 -0.22 
Satisfied 6 12522 35 1.00 0.86 0.77 0.19 
Very Satisfied 7 10388 29 1.76 1.02 0.99 1.52 
2009 
Very Unsatisfied 1 295 1 -0.10 1.16 1.61 NONE   
Unsatisfied 2 405 2 0.08 1.11 1.38 -0.43 
Somewhat 
Unsatisfied 3 1010 5 0.29 1.11 1.28 -0.80 
Neutral 4 1642 8 0.46 1.00 1.08 -0.14 
Somewhat Satisfied 5 3764 18 0.70 0.97 0.94 -0.23 
Satisfied 6 7381 35 1.03 0.89 0.78 0.22 
Very Satisfied 7 6808 32 1.64 1.02 0.99 1.39 
2007 
Very Unsatisfied 1 609 2 -0.23 1.20 1.58 NONE 
Unsatisfied 2 715 2 0.02 1.15 1.37 -0.38 
Somewhat 
Unsatisfied 3 1867 5 0.25 1.16 1.35 -0.93 
Neutral 4 3837 11 0.37 0.96 1.06 -0.45 
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Table 4.2 (Cont.)        
  Category Label Count % Average 
Infit 
MNSQ 
Outfit 
MNSQ 
Andrich 
Threshold 
2007 (Cont.)        
Very Satisfied 7 9134 26 1.55 0.95 0.96 1.55 
2005 
       Very Unsatisfied 1 629 2 -0.33 1.11 1.22 NONE 
Unsatisfied 2 866 3 -0.11 1.07 1.16 -0.60 
Somewhat 
Unsatisfied 3 1914 7 0.16 1.10 1.21 -0.82 
Neutral 4 3576 12 0.32 0.98 1.04 -0.41 
Somewhat Satisfied 5 5466 19 0.57 0.96 0.92 0.05 
Satisfied 6 10530 36 0.91 0.92 0.90 0.10 
Very Satisfied 7 6131 21 1.45 1.01 0.99 1.68 
2003 
       Very Unsatisfied 1 190 2 -0.43 1.05 1.14   NONE    
Unsatisfied 2 218 3 -0.08 1.10 1.29 -0.45 
Somewhat 
Unsatisfied 3 571 7 0.20 1.17 1.31 -0.99 
Neutral 4 898 11 0.32 0.97 1.00 -0.23 
Somewhat Satisfied 5 1657 19 0.56 1.03 0.98 -0.13 
Satisfied 6 3103 37 0.88 0.94 0.87 0.12 
Very Satisfied 7 1862 22 1.52 0.97 0.99 1.69 
 
 The listed average scores represent the identified logit mean of calculated 
satisfaction for individuals who utilized this category. Additionally, the listed threshold 
values represent the determined logit value at which a person’s probability of selecting 
this category surpasses that of the next lower category. Both of these values should 
increase across the scale. Additionally, Linacre (1999) provides the guideline that 
thresholds should ideally increase by a value no smaller than 1.4 to afford distinctly 
observable categorization.   
 To further add to the visualization of respondent category usage, the probability 
curve for the 2012 administration is included as Figure 4.1. Its pattern is indicative of all 
29  
 
five administrations, which are included in Appendix B. The horizontal axis of Figure 4.1 
represents the continuum of students’ calculated satisfaction represented as a logit value. 
The vertical axis represents the probability of an individual selecting a given category 
based upon a specific location on the satisfaction continuum. With properly functioning 
response categorization, each provided response category will coincide with a distinct 
area along the satisfaction continuum. Blurred probabilities represent redundancy or non-
distinct usage within the scale.  
 
Figure 4.1. Probability Curve of 2012 Satisfaction Items 
 The analysis of both Table 4.2 and Figure 4.1 illustrate dysfunction within the 
existing rating scale.  Across the five administrations, distribution of category usage 
clearly shows skewed category usage. Most recognizable is infrequent usage of response 
categories one and two, “Very Unsatisfied” and “Unsatisfied”, respectively. To a still 
problematic but less vivid extent, category three, “Somewhat Unsatisfied” also shows 
very low usage. This pattern is an indication of redundancy in categorization (Bond and 
Fox, 2007, p. 223). A further symptom of this issue can be seen in the intolerable pattern 
of threshold calibration. In each of the five administrations threshold calibrations do not 
30  
 
meet the criteria of increasing across the categories, specifically in the lower echelons of 
the scale.  Further, examination of thresholds illustrates consistent crowding of categories 
five and six. This is most notable in the 2007 and 2012 administrations of which 
categories five and six are disordered.  
This reality is further illustrated in the probability curve seen in Figure 4.1, with 
only categories one, six, and seven distinctly emerging with a desired peak, meaning the 
other categories have limited utility in distinctly measuring the satisfaction of 
respondents. The disjointed and unclear scenario seen in the center of the continuum is 
indicative of poorly performing categories.  
Collapsing of the Satisfaction Rating Scale  
Per the counsel of Bond and Fox (2007, p. 227), such scenarios of categories 
poorly performing are grounds for collapsing the scale categories and administering the 
analysis with the newly created scale. Although the authors note that no set formula 
exists for collapsing scales, seeking balance among response frequencies and the 
utilization of systematic logic in diagnosing root causes is advised. Therefore, a collapsed 
scale was produced. Because of low frequency distribution and disordered thresholds, 
categories one, two, and three were combined in a new category to be named, 
“Dissatisfied”.  Additionally, because of routine bunching and occasional disorder of 
threshold scores, categories four and five were combined into a new category labeled, 
“Tepid”. Categories six and seven were left as “Satisfied” and “Very Satisfied”, 
respectively.  The analysis was rerun for comparison and further evaluation. In examining 
Table 4.3, the new collapsed scale does indeed improve rating scale category 
performance. Each category is now clearly definable, threshold values increase 
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monotonically, response frequencies are more equally distributed, and the distance 
between thresholds are nearing the 1.4 logit-spacing suggested by Linacre.  
Table 4.3 
       SSI Satisfaction Rating Scale Category Statistics of Collapsed, Four-Point Scale 
  Category Composition Count % Average 
Infit 
MNSQ 
Outfit 
MNSQ 
Andrich 
Threshold 
2012        
Dissatisfied 1+2+3 3121 9 -0.54 1.13 1.24 NONE 
Tepid 4+5 9555 27 0.02 0.96 1.03 -1.39 
Satisfied 6 12522 35 0.66 0.86 0.78 0.09 
Very Satisfied 7 10388 29 1.64 1.00 1.02 1.30 
2009        Dissatisfied 1+2+3 1710 8 -0.42 1.04 1.12 NONE 
Tepid 4+5 5406 25 0.16 1.03 1.07 -1.29 
Satisfied 6 7381 35 0.69 0.88 0.79 0.13 
Very Satisfied 7 6808 32 1.50 1.01 1.03 1.16 
2007        Dissatisfied 1+2+3 3191 9 -0.58 1.11 1.17 NONE 
Tepid 4+5 10114 29 0.00 0.99 1.04 -1.46 
Satisfied 6 12325 35 0.61 0.91 0.86 0.14 
Very Satisfied 7 9134 26 1.43 0.98 0.99 1.32 
2005        Dissatisfied 1+2+3 3409 12 -0.79 1.02 1.04 NONE 
Tepid 4+5 9042 31 -0.12 1.00 1.04 -1.42 
Satisfied 6 10530 36 0.49 0.92 0.90 0.04 
Very Satisfied 7 6131 21 1.26 1.02 1.03 1.38 
2003 
       Dissatisfied 1+2+3 979 12 -0.77 1.04 1.08 NONE 
Tepid 4+5 2555 30 -0.10 1.00 1.05 -1.39 
Satisfied 6 3103 37 0.46 0.94 0.88 0.00 
Very Satisfied 7 1862 22 1.33 0.98 1.04 1.39 
 
 Further evidence of category improvement via the collapsing to four categories is 
seen in Figure 4.2.Each of the four category-curves have very distinct peaking, meaning a 
location on the continuum in which that response is unequivocally the most probable 
32  
 
given an identified degree of satisfaction. In addition to the empirical evidences of four 
categories offering superior fit, the logic-test advised by Bond and Fox also provides 
credence. It does indeed stand to reason that a student experiencing dissatisfaction may 
not differentiate how intense or severe this pleasure actually is, rather a broad stroke of 
“dissatisfied” would exist and thus the originally imposed categorization would become 
muddled. Additionally, it stands to reason that a hazy line may exist between a student 
feeling neutral and somewhat satisfied. A broader categorization of “tepid” is reasonable.  
 
Figure 4.2. Probability Curve of 2012 Satisfaction Items with Collapsed Scale 
 
Additionally, improvements are seen in summary statistics, provided in Table 4.4. 
In examining both the infit and outfit statistics, none were lower than 0.99 and none 
higher than 1.04. Further, standard deviations of student fit statistics range from 0.39 to 
0.51 while standard deviations of item fit statistics range from 0.19 to 0.22. 
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Table 4.4 
SSI Summary Statistics, Post-Category Collapse to Four 
      Measure Model Error 
Infit  
Mean 
Square 
Outfit  
Mean 
Square 
2012 
      
 
Student 
     
  
Mean 0.64 0.18 1.04 1.03 
  
S.D. 1.06 0.07 0.51 0.50 
 
Item 
     
  
Mean 0.00 0.06 1.00 1.03 
  
S.D. 0.49 0.00 0.20 0.22 
2009 
      
 
Student 
     
  
Mean 0.72 0.17 1.04 1.02 
  
S.D. 0.88 0.04 0.42 0.40 
 
Item 
     
  
Mean 0.00 0.08 1.01 1.02 
  
S.D. 0.53 0.01 0.20 0.22 
2007 
      
 
Student 
     
  
Mean 0.53 0.17 1.03 1.02 
  
S.D. 0.90 0.03 0.44 0.43 
 
Item 
     
  
Mean 0.00 0.06 1.00 1.02 
  
S.D. 0.54 0.00 0.19 0.19 
2005 
      
 
Student 
     
  
Mean 0.30 0.17 1.01 1.01 
  
S.D. 0.90 0.05 0.41 0.41 
 
Item 
     
  
Mean 0.00 0.07 1.00 1.01 
  
S.D. 0.57 0.00 0.20 0.20 
2003 
      
 
Student 
     
  
Mean 0.32 0.17 1.03 1.02 
  
S.D. 0.87 0.04 0.39 0.40 
 
Item 
     
  
Mean 0.00 0.13 0.99 1.01 
    S.D. 0.62 0.01 0.24 0.27 
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Item Fit to the Rasch Model 
Parallel analysis of item fit statistics using both the original seven point and 
collapsed four point scale were conducted to both determine fit to the model on the item 
level as well as to further evaluate the effect of the collapsed scale. Wright and Linacre 
(1994) provide the recommendation of an acceptable range being from 0.60 to 1.40 for 
survey data such as this.  
Table 4.5 provides infit and outfit mean squares for the 2012 administration. In 
utilizing the original, seven point scale a total of six items have both infit and outfit 
values that fall higher than the established thresholds and an additional six items have 
outfit values above the threshold, but with infit values within the noted range. Utilizing 
the collapsed scale does mitigate the noise of the data as evidenced by only three items 
having both infit and outfit and an additional three having only outfit values beyond the 
1.40 threshold. The collapsed four-point scale will be used exclusively for the remainder 
of the analysis.  
No item is shown to over fit the model, which would be indicated by values below 
the 0.60 threshold. Those items suspected of under fitting are further evaluated.  
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Table 4.5 
SSI Item Statistics for Full 7-point and Collapsed 4-Point Scale 
 
7-Point Scale 4-Point Scale 
 
Infit Outfit Infit Outfit 
ITEM Mean Square Mean Square Mean Square Mean Square 
1 0.79 1.03 0.87 1.04 
2 0.86 0.83 0.89 0.95 
3 1.10 1.05 1.06 1.06 
4 0.90 0.99 0.96 1.04 
5 1.29 1.52 1.17 1.27 
6 1.88 1.92 1.56 1.56 
7 1.38 1.43 1.15 1.27 
8 1.03 0.97 1.01 1.00 
9 1.04 1.39 1.01 1.12 
10 0.76 0.75 0.79 0.82 
11 0.99 1.21 0.96 1.10 
12 0.94 0.98 0.96 0.97 
13 0.83 0.89 0.94 1.01 
14 1.57 1.54 1.36 1.42 
15 1.47 1.74 1.39 1.48 
16 1.12 1.13 1.00 1.06 
17 1.10 1.35 1.19 1.25 
18 0.77 0.81 0.80 0.80 
19 1.33 1.53 1.32 1.43 
20 0.85 0.89 0.91 0.92 
21 1.46 1.75 1.43 1.41 
22 1.12 1.08 0.92 0.90 
23 0.84 0.91 0.94 0.98 
24 1.14 1.39 1.20 1.26 
25 0.97 1.06 1.03 1.08 
26 0.96 1.11 0.99 1.04 
27 0.87 0.78 0.81 0.77 
28 1.27 1.58 1.24 1.28 
29 0.98 0.85 0.89 0.85 
30 1.24 1.28 1.19 1.18 
31 0.97 1.20 0.94 1.06 
32 1.20 1.22 1.01 0.99 
33 1.63 1.53 1.28 1.26 
34 1.16 1.25 1.21 1.27 
35 0.62 0.63 0.68 0.68 
36 1.27 1.22 1.07 1.07 
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Table 4.5 (Cont.)    
 7-Point Scale  4-Point Scale 
 Infit Outfit Infit Outfit 
ITEM Mean Square Mean Square Mean Square Mean Square 
37 0.85 0.84 0.89 0.87 
38 1.45 1.92 1.61 1.60 
39 0.77 0.69 0.72 0.69 
40 1.18 1.22 1.23 1.21 
41 0.81 0.79 0.78 0.80 
42 1.19 1.30 1.24 1.20 
43 0.97 0.90 0.90 0.86 
44 0.71 0.77 0.67 0.70 
45 0.78 0.67 0.74 0.70 
46 0.95 1.04 0.98 0.99 
47 0.85 0.86 0.91 0.92 
48 0.74 0.72 0.78 0.77 
49 0.94 0.88 0.88 0.86 
50 1.01 1.27 0.97 1.12 
51 1.28 1.15 1.05 0.99 
52 1.15 1.08 1.02 1.02 
53 0.79 0.95 0.88 0.93 
54 1.07 1.16 1.00 1.00 
55 0.93 1.15 0.90 1.15 
56 0.80 0.78 0.79 0.80 
57 0.92 0.90 0.88 0.88 
58 0.80 0.76 0.77 0.77 
59 0.96 0.80 0.81 0.78 
60 1.00 1.26 1.08 1.16 
61 1.19 1.41 1.09 1.19 
62 1.16 1.15 1.13 1.10 
63 1.14 1.16 1.09 1.09 
64 1.27 1.51 1.26 1.32 
65 0.93 0.84 0.89 0.84 
66 0.78 0.81 0.84 0.86 
67 0.98 1.02 1.07 1.04 
68 1.01 0.83 0.83 0.76 
69 0.87 0.89 0.89 0.94 
70 0.89 0.87 0.72 0.72 
71 0.85 0.91 0.97 0.94 
72 0.78 0.73 0.76 0.71 
73 0.87 1.00 0.89 0.92 
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  From the 2012 data, item 14 (“My academic advisor is concerned about my 
success as an individual”), item 15 (“The staff in the health services area are competent”), 
and item 19 (“My academic advisor helps me set goals to work toward”) produced outfit 
values of 1.42, 1.48, and 1.43, respectively. Item six (“My academic advisor is 
approachable”), item 21 (The amount of student parking space on campus is adequate), 
and item 38 (There is an adequate selection of food available in the cafeteria) produced 
both infit and outfit values outside of the threshold suggested by Wright and Linacre. 
Item six’s infit and outfit values were both 1.56. Item 21’s infit and outfit values were 
1.43 and 1.41, respectively. And item 38 produced an infit score of 1.61 and outfit score 
of 1.60, making it the most problematic of the all items in terms of fit. A summary of all 
suspected mis-fitting items from all five administrations and their calculated measure of 
endorseability are included in table 4.6. 
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Table 4.6 
SSI Items Suspected of Misfit 
  
Model Infit Outfit 
Item Measure Error  MNSQ  MNSQ 
2012     
06. My academic advisor is approachable. -0.61 0.06 1.56 1.56 
14. My academic advisor is concerned about 
my success as an individual. -0.47 0.06 1.36 1.42 
15. The staff in the health services area are 
competent. 0.09 0.06 1.39 1.48 
19. My academic advisor helps me set goals to 
work toward. 0.28 0.06 1.32 1.43 
21. The amount of student parking space on 
campus is adequate. 1.11 0.06 1.43 1.41 
38. There is an adequate selection of food 
available in the cafeteria. 1.78 0.06 1.61 1.60 
2009     
06. My academic advisor is approachable. -1.01 0.09 1.54 1.54 
15. The staff in the health services area are 
competent. 0.29 0.08 1.62 1.67 
24. The intercollegiate athletic programs 
contribute to a strong sense of school spirit. 0.93 0.08 1.13 1.43 
34. I am able to register for classes I need with 
few conflicts. 0.37 0.07 1.44 1.40 
2007     
06. My academic advisor is approachable. -0.68 0.06 1.46 1.41 
33. My academic advisor is knowledgeable 
about requirements in my major. -0.79 0.07 1.43 1.33 
40. Residence hall regulations are reasonable. 0.71 0.06 1.42 1.43 
34. I am able to register for classes I need with 
few conflicts. 0.37 0.07 1.44 1.40 
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Table 4.6 (Cont.) 
  Model Infit Outfit 
Item Measure Error  MNSQ  MNSQ 
2005 
     
06. My academic advisor is approachable. -0.85 0.07 1.44 1.45 
 
15. The staff in the health services area are 
competent. 
0.07 0.07 1.48 1.50 
 
33. My academic advisor is knowledgeable 
about requirements in my major. 
-1.15 0.07 1.41 1.40 
38. There is an adequate selection of food 
available in the cafeteria. 0.94 0.07 1.40 1.42 
44. Academic support services adequately meet 
the needs of students. 0.08 0.07 0.55 0.57 
52. The student center is a comfortable place 
for students to spend their leisure time. 0.91 0.07 1.57 1.53 
2003     
06. My academic advisor is approachable. -1.02 0.13 1.50 1.59 
14. My academic advisor is concerned about 
my success as an individual. -0.53 0.12 1.40 1.43 
21. The amount of student parking space on 
campus is adequate. 1.65 0.14 1.51 1.83 
28. Parking lots are well-lighted and secure. 1.01 0.12 1.47 1.54 
44. Academic support services adequately meet 
the needs of students. 0.14 0.14 0.50 0.52 
52. The student center is a comfortable place 
for students to spend their leisure time. 1.63 0.15 1.49 1.53 
64. New student orientation services help 
students adjust to college. 0.08 0.12 1.55 1.57 
70. Graduate teaching assistants are competent 
as classroom instructors. 0.52 0.21 0.38 0.40 
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In observing all misfitting items from all five data sets, a ready observation is that 
item six (My academic advisor is approachable) is the sole item to perpetually be flagged 
as underfitting the model. Although neither the item infit nor outfit mean square are ever 
seen to be egregiously beyond the suggested threshold, the perpetual nature of the issue 
gives pause. Also of note is the commonality of other items related to academic advising 
in this list of identifiable fit concerns. In fact, of the 28 total instances of an item having 
either infit or outfit statistics outside of the 0.60 to 1.40 range, 10 of these are related to 
academic advising. In introducing item measures of difficulty to endorse to this 
conversation of fit, it becomes readily observable that although items related to academic 
advising are fit suspects, they are also among the easier to endorse items. Of particular 
note, item six, was near the very bottom of the difficulty continuum. Another point of 
consistent misfit is item number 15, related to health services.  Like academic advising, 
the noise in the data identified by high fit values may be rooted in individual respondents 
or groups of respondents having vastly different experiences and therefore satisfaction 
levels.   
Wright and Linacre note that their listed 1.40 cutoff is note a decree but indeed a 
recommended guideline. Bond and Fox (2007) also point out that as outfit statistics are 
not weighted, they are susceptible to undo effect from outliers. They argue that infit 
scores are to be given more credence in determining the overall utility of an item (p. 57).
 As no fit statistic is deemed to be egregiously outside the listed guideline and as 
tolerance must be given for the reality that inconsistent satisfaction levels with a specific 
area is a vital reality to weigh and consider when operationalizing this data, it is decided 
that all 73 items will remain in the analysis.  
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Fit of the SSI Importance Items to the Rasch Model 
Additional Rasch analysis for the 73 importance items of the SSI are displayed in 
Table 4.7.  Perfect item and student fit to the Rasch model would be represented by infit 
and outfit mean square values 1.0 (Bond and Fox, 2007, p. 62). Over the five examined 
administrations, student infit values varied within the range of 1.03 and 1.28. Outfit 
values varied in range from 1.06 to 1.15.Standard deviations of student fit statistics range 
from 0.34 to 0.90 while standard deviations of item fit statistics range from 0.25 to 0.62.  
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Table 4.7 
SSI Importance Summary Statistics 
      Measure Model Error 
Infit Mean 
Square 
Outfit 
Mean 
Square 
2012 
      
 
Student 
    
  
Mean 1.93 0.20 1.28 1.13 
  
S.D. 1.16 0.40 0.90 0.80 
 
Item 
    
  
Mean 0.00 0.06 1.04 1.15 
  
S.D. 0.53 0.01 0.34 0.62 
2009 
      
 
Student 
    
  
Mean 2.06 0.21 1.23 1.09 
  
S.D. 1.14 0.14 0.78 0.56 
 
Item     
  
Mean 0.00 0.08 1.03 1.08 
  
S.D. 0.61 0.02 0.26 0.45 
2007 
      
 
Student     
  
Mean 1.64 0.17 1.19 1.07 
  
S.D. 0.97 0.11 0.74 0.59 
 
Item     
  
Mean 0.00 0.06 1.05 1.07 
  
S.D. 0.52 0.01 0.25 0.38 
2005 
      
 
Student     
  
Mean 1.62 0.18 1.15 1.07 
  
S.D. 1.07 0.13 0.71 0.63 
 
Item     
  
Mean 0.00 0.06 1.09 1.08 
  
S.D. 0.54 0.01 0.27 0.37 
2003 
      
 
Student     
  
Mean 0.78 0.12 1.07 1.06 
  
S.D. 0.68 0.05 0.52 0.49 
 
Item     
  
Mean 0.00 0.09 1.03 1.06 
    S.D. 0.43 0.01 0.27 0.32 
 
 The present scale does not appear to align to students’ existing levels of item 
importance. This is illustrated by the mean student measure statistic.  Other than 2003, 
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with a score of 0.78, these values indicate that respondents drift heavily to the highest 
echelons of the established scale.  
Analysis of the response categories, seen in Table 4.8 indicates malfunction 
within the existing seven point scale. The requisite monotonic increase of threshold 
values is absent from all five administrations. Additionally, scale categories one, two, and 
three (very unimportant, unimportant, and somewhat unimportant, respectively) show 
extraordinarily low response percentages. This is a cause of scale instability and poses a 
serious concern. This instability is further manifested in the high infit and outfit mean 
square values which indicate these categories currently provide excessive noise to the 
analysis. Furthermore, in utilizing the specification given by Linacre (1994) that response 
category thresholds should increase by a minimum value of 1.4, the seven point category 
is lacking. 
Table 4.8 
       SSI Importance Rating Scale Category Statistics 
   
  Category Label Count % Average 
Infit 
MNSQ 
Outfit 
MNSQ 
Andrich 
Threshold 
2012        
Very Unimportant 1 253 1 -0.26 2.13 4.26   NONE    
Unimportant 2 193 1 0.48 1.86 2.83 -0.25 
Somewhat 
Unimportant 3 358 1 0.57 1.40 2.31 -0.60 
Neutral 4 2100 6 0.62 1.05 1.39 -1.34 
Somewhat Important 5 4156 11 0.98 0.96 1.01 0.17 
Important  6 9647 26 1.53 0.89 0.66 0.51 
Very Important 7 19725 54 2.71 0.92 0.94 1.51 
2009 
       Very Unimportant 1 95 0 0.29 1.88 3.62   NONE    
Unimportant 2 120 1 0.23 1.32 2.00 -0.45 
Somewhat 
Unimportant 3 244 1 0.39 1.10 1.34 -0.57 
Neutral 4 949 4 0.77 1.12 1.47 -0.86 
Somewhat Important 5 2383 11 1.10 1.00 1.14 -0.03 
Important  6 6035 27 1.53 0.93 0.67 0.43 
Very Important 7 12256 56 2.76 0.97 0.96 1.47 
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Table 4.8 (Cont.) 
       SSI Importance Rating Scale Category Statistics 
   
  Category Label Count % Average 
Infit 
MNSQ 
Outfit 
MNSQ 
Andrich 
Threshold 
2007 
       Very Unimportant 1 251 1 0.30 1.72 2.74   NONE    
Unimportant 2 231 1 0.32 1.36 1.91 -0.04 
Somewhat 
Unimportant 3 504 1 0.30 1.05 1.35 -0.62 
Neutral 4 2293 6 0.66 1.07 1.26 -1.07 
Somewhat Important 5 3866 11 0.89 0.95 0.94 0.25 
Important  6 11436 32 1.33 0.96 0.70 0.08 
Very Important 7 16993 48 2.29 0.97 0.96 1.40 
2005 
       Very Unimportant 1 247 1 0.15 1.54 2.53 NONE    
Unimportant 2 310 1 0.23 1.32 1.70 -0.36 
Somewhat 
Unimportant 3 430 1 0.32 1.10 1.27 -0.21 
Neutral 4 1823 6 0.61 1.09 1.30 -1.05 
Somewhat Important 5 3717 12 0.79 0.93 0.91 0.00 
Important  6 10001 34 1.30 0.92 0.73 0.12 
Very Important 7 13272 45 2.38 1.00 0.97 1.51 
2003 
       Very Unimportant 1 96 1 -0.66 1.57 3.07   NONE    
Unimportant 2 63 1 0.05 1.43 2.06 -0.20 
Somewhat 
Unimportant 3 118 1 0.37 1.28 1.58 -0.66 
Neutral 4 473 5 0.64 1.13 1.41 -1.01 
Somewhat Important 5 1091 12 0.89 0.97 0.90 -0.08 
Important  6 2810 32 1.44 0.94 0.71 0.29 
Very Important 7 4141 47 2.60 0.96 1.02 1.66 
 
 The probability curve of the seven point scale for the 2012 data is provided in 
Figure 4.3 to provide a visual representation of this scenario. From this observation, 
categories two, three, and five lack a section of the continuum in which they prove to be 
the most probable response category. 
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Figure 4.3 Probability Curve of 2012 SSI Importance Items 
Collapsing of the Importance Rating Scale  
Given the amalgamation of evidence, and as with the student satisfaction data 
discussed previously, it behooves the analysis of this data to commence collapsing of 
response scales (Bond and Fox, 2007, p. 227).  In proceeding with the process of 
combining scales, most imperative is the merging of categories one, two, and three as 
these exhibited low frequency distribution and disordered Andrich Thresholds. From 
here, two options for further collapsing present themselves. The first option is to collapse 
categories four and five. This is in response to low threshold separation and the 
disordered threshold values between category four and the lower categories. This adheres 
to the decree of Bond and Fox who implore logic be applied as response options of 
“neutral” (category four) and “somewhat important” (category five) are similar. The 
second option is to collapsed category four with categories one through three. This is 
tenable when considering the disordered nature of the threshold values. It also more 
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equally distributes response percentages. This newly created category, essentially deemed 
“less than important”, is also reasonable. To determine which of these two options is 
preferred; Table 4.9 and Figures 4.4 and 4.5 provide results of these respective courses of 
action being applied to the 2012 Importance Data. For the sake of this conversation, the 
model in which categories one, two and three are combined and categories four and five 
are combined will be deemed the Four Category Scale Version A. The second option in 
which categories one through four are combined will be deemed Four Category Scale 
Version B.  
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In comparing the favorability of Version A to Version B, it is evident that Version 
B does a superior job of equally distributing category usage. That being said, even though 
Version B outperforms Version A in response distribution, the count distribution of 
category usage continues to favor the newly labeled category four (category seven in the 
original) followed by the newly labeled category three (category six in the original). The 
usage of the newly created category one of Version B (categories one, two, three, and 
four in the original) is but a fraction of the higher magnitude categories.  This nearing of 
Table 4.9 
SSI Importance Categories Collapsed Scale Comparisons 
Collapsed to Four Categories Version A Collapsed to Four Categories Version B 
Category 
Composition Count
Infit 
MNSQ 
Outfit 
MNSQ 
Andrich 
Threshold 
Category 
Composition Count
Infit 
MNSQ 
Outfit 
MNSQ 
Andrich 
Threshold 
2012 
1+2+3 804 1.58 2.02 NONE 1+2+3+4 2904 1.30 1.75 NONE 
4+5 6256 1.01 1.23 -2.10 5 4156 0.95 1.13 -0.59 
6 9647 0.83 0.67 0.57 6 9647 0.87 0.70 -0.29 
 
7 19725 0.95 0.98 1.53 7 19725 0.94 1.00 0.87 
2009 
 1+2+3 459 1.15 1.33 NONE 1+2+3+4 1408 1.18 1.54 NONE 
4+5 3332 1.09 1.32 -1.81 5 2383 1.04 1.23 -0.54 
6 6035 0.87 0.70 0.42 6 6035 0.90 0.70 -0.30 
 
7 12256 0.98 1.00 1.38 7 12256 0.97 1.00 0.84 
2007 
 1+2+3 986 1.22 1.33 NONE 1+2+3+4 3279 1.17 1.39 NONE 
4+5 6159 1.04 1.12 -1.74 5 3866 0.97 1.01 -0.24 
6 11436 0.89 0.73 0.30 6 11436 0.93 0.74 -0.60 
 
7 16993 0.98 1.00 1.44 7 16993 0.97 1.00 0.84 
2005 
 1+2+3 987 1.16 1.23 NONE 1+2+3+4 2810 1.18 1.38 NONE 
4+5 5540 1.02 1.13 -1.70 5 3717 0.92 0.99 -0.43 
6 10001 0.89 0.78 0.20 6 10001 0.92 0.79 -0.55 
 
7 13272 0.99 1.01 1.50 7 13272 0.97 1.03 0.97 
2003 
    1+2+3 277 1.26 1.39 NONE 1+2+3+4 750 1.24 1.47 NONE 
4+5 1564 1.03 1.09 -1.92 5 1091 0.95 0.95 -0.60 
6 2810 0.91 0.78 0.29 6 2810 0.93 0.77 -0.46 
7 4141 0.96 1.04 1.63 7 4141 0.95 1.09 1.06 
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a preferred distribution pattern is the extent of Version B’s superiority. Version A shows 
better threshold structure, with adequately sized spacing amongst the thresholds. As seen 
in both Table 4.7 and Figure 4.5, Version B displays distinct muddling in the midsection 
of the continuum. This problem is most extreme in the 2007 and 2005 administrations, 
both with disordered threshold figures between category two and three.  
Figure 4.4 Probability Curve of 2012 Importance Items Collapsed to Four 
Categories Version A. 
Further examination of Figure 4.4, the probability curve of Category Version A 
shows that category two (original category four and five) covers a disproportionate span 
of the continuum, thus the spacing of the category probability is not as uniform as would 
be desired, but all four response options obtain the desired distinct peak. Meaning, each 
category has an established window of the continuum in which it is the most likely 
selected option. 
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Figure 4.5 Probability Curve of 2012 Importance Items Collapsed to Four 
Categories Version B. 
As stated previously, Figure 4.5 illustrates category two of Version B fails to 
achieve a distinct and established identity within the continuum.  
In combining all the evidence, Collapsed Scale Version A is superior to both 
Collapsed Scale Version B and the original seven point scale. Next to be analyzed is the 
fit of the full battery of items to the Rasch model. The full list of 73 item fit and measure 
statistics for 2012 are provided in Table 4.10.   
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Table 4.10 
2012 Importance Fit Statistics 
 
Model   Infit Outfit  
Item Measure  StandardError MNSQ MNSQ 
01. Most students feel a sense of belonging here. -0.17 0.07 1.31 2.95 
02. The campus staff are caring and helpful. -0.38 0.08 1.00 1.25 
03. Faculty care about me as an individual. -0.40 0.08 1.04 1.06 
04. Admissions staff are knowledgeable. 0.28 0.07 1.12 1.44 
05. Financial aid counselors are helpful. -0.20 0.08 1.11 1.18 
06. My academic advisor is approachable. -0.49 0.08 1.02 1.01 
07. The campus is safe and secure for all students. -0.69 0.08 1.02 1.00 
08. The content of the courses within my major is
valuable. -1.28 0.09 1.00 1.08 
09. A variety of intramural activities are offered. 2.42 0.07 2.33 2.79 
10. Administrators are approachable to students. 0.50 0.07 0.93 0.89 
11. Billing policies are reasonable. 0.17 0.07 1.04 1.06 
12. Financial aid awards are announced to students in
time to be helpful in college planning. -0.20 0.08 1.15 1.46 
13. Library staff are helpful and approachable. 1.11 0.07 1.07 1.22 
14. My academic advisor is concerned about my
success as an individual. -0.39 0.08 0.83 0.84 
15. The staff in the health services area are competent. -0.19 0.08 1.06 1.21 
16. The instruction in my major field is excellent. -1.41 0.10 0.93 0.74 
17. Adequate financial aid is available for most
students. -0.73 0.08 0.96 0.96 
18. Library resources and services are adequate. 0.31 0.07 0.94 0.95 
19. My academic advisor helps me set goals to work
toward. 0.42 0.07 1.17 1.13 
20. The business office is open during hours which are
convenient for most students. 0.80 0.07 0.98 1.06 
21. The amount of student parking space on campus is
adequate. 0.65 0.07 1.23 1.17 
22. Counseling staff care about students as individuals. 0.06 0.08 1.08 1.13 
23. Living conditions in the residence halls are
comfortable (adequate space, lighting, heat, air, etc.) -0.55 0.08 0.82 0.76 
24. The intercollegiate athletic programs contribute to a
strong sense of school spirit. 1.82 0.07 2.16 2.37 
25. Faculty are fair and unbiased in their treatment of
individual students. -0.56 0.08 0.79 1.00 
26. Computer labs are adequate and accessible. 0.07 0.07 0.92 0.99 
27. The personnel involved in registration are helpful. 0.13 0.07 0.78 0.89 
28. Parking lots are well-lighted and secure. 0.49 0.07 1.11 1.55 
51 
Table 4.10 (Cont.) 
Model   Infit Outfit  
Item Measure  StandardError MNSQ MNSQ 
29. It is an enjoyable experience to be a student on this
campus. -0.97 0.09 0.91 0.76 
30. Residence hall staff are concerned about me as an
individual. -0.02 0.07 0.90 0.84 
31. Males and females have equal opportunities to
participate in intercollegiate athletics. 1.40 0.07 1.77 1.67 
32. Tutoring services are readily available. 0.71 0.07 1.20 1.40 
33. My academic advisor is knowledgeable about
requirements in my major. -0.83 0.08 0.80 0.69 
34. I am able to register for classes I need with few
conflicts. -0.74 0.08 0.78 1.04 
35. The assessment and course placement procedures
are reasonable. 0.30 0.07 0.87 0.81 
36. Security staff respond quickly in emergencies. -0.41 0.09 0.94 0.87 
37. I feel a sense of pride about my campus. 0.56 0.07 1.11 1.37 
38. There is an adequate selection of food available in
the cafeteria. -0.45 0.08 1.15 1.18 
39. I am able to experience intellectual growth here. -1.02 0.09 0.86 0.73 
40. Residence hall regulations are reasonable. 0.08 0.07 0.94 0.93 
41. There is a commitment to academic excellence on
this campus. -0.53 0.08 0.77 0.71 
42. There are a sufficient number of weekend activities
for students. 0.97 0.07 1.39 1.36 
43. Admissions counselors respond to prospective
students' unique needs and requests. 0.26 0.08 0.83 0.79 
44. Academic support services adequately meet the
needs of students. 0.14 0.08 0.65 0.57 
45. Students are made to feel welcome on this campus. -0.53 0.08 0.79 0.78 
46. I can easily get involved in campus organizations. 0.52 0.07 1.07 1.21 
47. Faculty provide timely feedback about student
progress in a course. -0.31 0.08 0.71 0.59 
48. Admissions counselors accurately portray the
campus in their recruiting practices. -0.12 0.08 0.89 0.86 
49. There are adequate services to help me decide upon
a career. 0.19 0.07 1.04 1.10 
50. Class change (drop/add) policies are reasonable. 0.5 0.07 0.88 0.91 
51. This institution has a good reputation within the
community. -0.04 0.07 0.91 0.81 
52. The student center is a comfortable place for
students to spend their leisure time. 0.6 0.07 1.04 1.02 
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Table 4.10 (Cont.) 
Model Infit Outfit 
Item Measure  StandardError MNSQ MNSQ 
53. Faculty take into consideration student differences
as they teach a course. 0.17 0.07 0.84 0.78 
54. Bookstore staff are helpful. 1.20 0.07 1.03 1.07 
55. Major requirements are clear and reasonable. -0.68 0.08 0.66 0.64 
56. The student handbook provides helpful information
about campus life. 0.91 0.07 1.25 1.20 
57. I seldom get the "run-around" when seeking
information on this campus. 0.05 0.07 0.81 0.78 
58. The quality of instruction I receive in most of my
classes is excellent. -1.03 0.09 0.76 0.58 
59. This institution shows concern for students as
individuals. -0.67 0.08 0.71 0.58 
60. I generally know what's happening on campus. 0.43 0.07 0.80 0.87 
61. Adjunct faculty are competent as classroom
instructors. -0.15 0.08 0.88 0.80 
62. There is a strong commitment to racial harmony on
this campus. 0.30 0.07 1.15 1.08 
63. Student disciplinary procedures are fair. -0.07 0.07 0.69 0.61 
64. New student orientation services help students
adjust to college. 0.54 0.07 1.23 1.17 
65. Faculty are usually available after class and during
office hours. -0.25 0.07 0.60 0.59 
66. Tuition paid is a worthwhile investment. -0.93 0.09 1.00 1.14 
67. Freedom of expression is protected on campus. -0.07 0.07 0.97 0.86 
68. Nearly all of the faculty are knowledgeable in their
field. -1.25 0.09 0.81 0.62 
69. There is a good variety of courses provided on this
campus. -0.55 0.08 0.71 0.61 
70. Graduate teaching assistants are competent as
classroom instructors. 0.30 0.09 1.12 1.65 
71. Channels for expressing student complaints are
readily available. 0.26 0.07 0.91 0.87 
72. On the whole, the campus is well-maintained. -0.40 0.08 0.78 0.66 
73. Student activities fees are put to good use. 0.05 0.07 0.95 0.93 
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Several items were seen to under fit the model with both infit and outfit 
meansquare items beyond the 1.40 benchmark of deemed appropriate fit. Three items in 
particular: nine, 24, and 31 perpetually under fit the model across a majority of the five 
administrations examined. A summary of these items over time appears in Table 4.11. In 
looking specifically at the fit of the 2012 administration, item nine (“A variety of 
intramural activities are offered”), item 24 (“The intercollegiate athletic programs 
contribute to a strong sense of school spirit”), and item 1 (“Most students feel a sense of 
belonging here”) have outfit mean square values beyond 2.0. As item one has a 
concurrent infit value of an acceptable 1.31 the large outfit value it is likely the result of 
significant outliers.  Among other items with either infit or outfit values outside of the 
benchmark range, only the afore mentioned items nine, 24, and 31 had both infit and 
outfit illustrate concern. That is, other items have outfit values outside of the established 
ranges, but acceptable infit values. Outliers are an evident reality.   
In looking more closely at times nine, 24 and 31, as fit problems persisted over 
the span of all five administrations it is deemed that these items do not fit among the 
same construct of institutional importance. This is evidenced by the empirical data in 
Table 4.11. As these items are each related to intercollegiate athletics or intramural 
athletics, it stands to reason they show unexpected and unacceptable quantities of noise as 
they are a relative subset compared to other services, resources, and experiences within 
the instrument. Important to note is that although these do also fall among the most 
difficult to endorse for importance, the issue of underfitting the model is an indication of 
unexpected response to these items, meaning that they are indeed highly important to 
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some students. Fit statistics and endorseability measures for all 73 satisfaction items from 
five administrations are available in Appendix D. 
Table 4.11 
SSI Importance Perpetually Misfitting Items 
2012 2009 2007 2005 2003 
Infit Outfit Infit Outfit Infit Outfit Infit Outfit Infit Outfit 
Item MNSQ MNSQ MNSQ MNSQ MNSQ MNSQ MNSQ MNSQ MNSQ MNSQ 
9 2.33 2.79 2.02 2.05 1.93 2.11 1.74 2.01 1.90 1.90 
24 2.16 2.37 2.02 2.06 1.94 2.11 1.70 1.81 1.49 1.55 
31 1.77 1.67 1.51 1.53 1.52 1.56 1.37 1.37 1.47 1.61 
Examining the SSI Subscales 
Noel-Levitz parses items of the SSI into topical subscales to provide further 
analysis. These subscales are Academic Advising Effectiveness, Campus Climate, 
Campus Life, Campus Support Services, Concern for the Individual, Instructional 
Effectiveness, Admissions and Financial Aid Effectiveness, Registration Effectiveness, 
Safety and Security, Service Excellence, and Student Centeredness (Upcraft and Schuh, 
1996; Noel-Levitz, 2014a). In response to question 1b, the 2012 SSI data was parceled 
into these subscales, transformed into the identifiably superior 4 point category scale, and 
analyzed using Winsteps 3.81 to determine each individual subscales’ fit to the Rasch 
model.  
Comparisons were then made between the fit of individual subscales and the fit of 
items to the instrument as a whole, to determine if indeed the subscales afford a superior 
fit. Guidelines of fit desirability and acceptability prescribed by Wright and Liancre 
(1994) continued to guide the analysis and discussion. Tables 4.12 through 4.21 provide 
comparisons with discussion of trends and observations also included. The items 
comprising each comparison are sorted by measured logit value for further assessment. 
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For the purpose of this discussion the absolute value of a given infit or outfit mean square 
value minus one will be referred to as  the gap of fit. The gap of fit calculation represents 
how “far” an item is from what would be an ideal fit to the Rasch model.  A summary of 
gap of fit findings for each scale is provided in Table 4.22.  
Table 4.12 
Academic Advising Subscale Compared to Same Items within Full Data Set 
Academic Advising Subscale 
Model Infit Outfit  Model Infit Outfit 
Item Measure Error MNSQ MNSQ Measure Error MNSQ MNSQ 
19. 0.28 0.06 1.32 1.43 1.06 0.07 0.91 0.90 
14. -0.47 0.06 1.36 1.42 -0.07 0.07 0.75 0.75
55. -0.48 0.06 0.90 1.15 -0.08 0.07 1.48 1.57
06. -0.61 0.06 1.56 1.56 -0.27 0.07 0.96 0.91
07. -0.89 0.07 1.28 1.26 -0.64 0.08 0.90 0.88
In the previous analysis of all 73 SSI items fit to the Rasch model, items related to 
the area of academic advising routinely showed inauspicious fit statistics. As would be 
expected, the items comprising the Academic Advising Effectiveness subscale 
demonstrated much better fit to one another than the full battery of items. In the original 
analysis of all 73 items, three of the five items comprising the Academic Advising 
Effectiveness subscale had either or both infit and outfit values fall above 1.40. Each of 
these items demonstrates a more advantageous fit when isolated to the subscale. 
Interesting, however, item 55 (“Major requirements are clear and reasonable”) shows a 
better fit to the full 73 item set than to the academic advising subscale.  The subscale of 
academic advising is the strongest source of evidence for subscales providing superior fit. 
56 
Table 4.13 
Campus Climate Subscale Compared to Same Items within Full Data Set 
Campus Climate Subscale 
Model Infit Outfit  Model Infit Outfit 
Item Measure Error MNSQ MNSQ Measure Error MNSQ MNSQ 
67. 0.68 0.06 1.07 1.04 0.91 0.06 1.12 1.09 
71. 0.66 0.06 0.97 0.94 0.89 0.07 1.12 1.12 
66. 0.34 0.06 0.84 0.86 0.52 0.06 0.92 0.91 
57. 0.24 0.06 0.88 0.88 0.39 0.07 1.03 1.10 
01. 0.19 0.06 0.87 1.04 0.35 0.06 0.81 0.87 
62. 0.15 0.06 1.13 1.10 0.28 0.07 1.30 1.30 
60. 0.13 0.06 1.08 1.16 0.27 0.06 1.26 1.37 
10. 0.11 0.06 0.79 0.82 0.25 0.06 0.91 0.91 
37. -0.02 0.06 0.89 0.87 0.09 0.06 0.89 0.86 
41. -0.28 0.06 0.78 0.80 -0.22 0.07 0.84 0.87
45. -0.37 0.06 0.74 0.70 -0.32 0.07 0.75 0.71
59. -0.43 0.06 0.81 0.78 -0.39 0.07 0.77 0.73
02. -0.44 0.06 0.89 0.95 -0.40 0.07 0.95 1.08
29. -0.48 0.06 0.89 0.85 -0.45 0.07 0.86 0.82
07. -0.57 0.06 1.15 1.27 -0.55 0.07 1.26 1.32
03. -0.63 0.06 1.06 1.06 -0.62 0.07 1.18 1.23
51. -0.95 0.07 1.05 0.99 -1.00 0.07 1.12 1.03
Fit analysis of the items comprising the Campus Climate subscale did not, 
however, show superior fit to the subscale.  As seen in results listed in Table 4.13, 
isolating to the subscale actually created a scenario in which the listed items collectively 
displayed inferior fit when compared to the original set. When comparing the fit statistics 
derived from the 17 items, 10 had more favorable infit mean square values and 12 had 
more favorable outfit mean square values relative to their fit when a part of the macro-
level data set. The most drastic difference fit statistics occurred with item number 60 (“I 
generally know what’s happening on campus”). In introducing the subscale, the 
performance decline was a value of 0.18 for infit and 0.21 for outfit. Overall, the subscale 
showing inferior fit to the Rasch model is informative.    
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Table 4.14 
Campus Life Subscale Compared to Same Items within Full Data Set 
Campus Life Subscale 
Model Infit Outfit  Model Infit Outfit 
Item Measure Error MNSQ MNSQ Measure Error MNSQ MNSQ 
38. 1.78 0.06 1.61 1.60 1.39 0.07 1.39 1.35 
24. 0.90 0.07 1.20 1.26 0.48 0.07 1.12 1.15 
42. 0.88 0.06 1.24 1.20 0.47 0.06 1.02 0.97 
67. 0.68 0.06 1.07 1.04 0.27 0.06 0.96 0.94 
64. 0.58 0.06 1.26 1.32 0.18 0.06 1.14 1.17 
73. 0.57 0.06 0.89 0.92 0.16 0.06 0.83 0.86 
40. 0.53 0.06 1.23 1.21 0.11 0.06 1.01 1.00 
23. 0.40 0.06 0.94 0.98 -0.02 0.06 0.86 0.91 
63. 0.40 0.06 1.09 1.09 -0.02 0.06 1.01 1.01 
09. 0.36 0.06 1.01 1.12 -0.06 0.06 0.98 1.11 
30. -0.02 0.06 1.19 1.18 -0.43 0.06 1.11 1.09
46. -0.09 0.06 0.98 0.99 -0.51 0.06 0.91 0.90
56. -0.12 0.06 0.79 0.80 -0.55 0.06 0.76 0.78
31. -0.31 0.07 0.94 1.06 -0.73 0.07 1.01 1.07
52. -0.33 0.06 1.02 1.02 -0.75 0.06 0.94 0.92
Among the Campus Life subscale, listed in table 4.14, an amalgam of fit results 
exists. Of the 15 items in the subscale, seven had superior outfit values and six had 
superior infit values relative to the original 73 item set. Overall, when examining the gap 
of fit seen in Table 4.22 the Campus Life subscale does show more favorable fit. This is 
due in part because of the performance of item number 38 (“There is an adequate 
selection of food available in the cafeteria”) which display rather high infit and outfit 
values in the original analysis but good fit within the subscale, falling within the 
benchmark of 1.40, albeit by the narrowest of margins.  Overall, in examining the 
Campus Life subscale, the subscale can be classified as a slightly superior fit. 
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Table 4.15 
Campus Support Services Subscale Compared to Same Items within Full Data 
Set 
Campus Support Services 
Subscale 
Model Infit Outfit Model Infit Outfit 
Item Measure Error MNSQ MNSQ Measure Error MNSQ MNSQ 
54. 0.12 0.06 1.00 1.00 0.56 0.07 1.16 1.16 
44. -0.21 0.07 0.67 0.70 0.10 0.08 0.84 0.87 
49. -0.24 0.06 0.88 0.86 0.06 0.08 1.07 1.04 
18. -0.25 0.06 0.80 0.80 0.02 0.07 0.82 0.83 
26. -0.29 0.06 0.99 1.04 -0.03 0.07 1.09 1.09
13. -0.33 0.06 0.94 1.01 -0.10 0.07 1.00 1.04
32. -0.72 0.07 1.01 0.99 -0.61 0.08 1.00 0.99
A virtual tie exists in comparing fit statistics of the Campus Support Services 
subscale, seen in Table 4.15, and those same items fit to the full assembly.  On average, 
gap of fit of these items to the original set of 73 is 0.10. This is compared to a gap of fit 
measure of 0.09 of these items fit within the subscale.  None of these items were deemed 
to misfit in the analysis of entire item set or in the analysis of the subscale.  
Table 4.16 
Concern for Individual Subscale Compared to Same Items within Full Data Set 
Concern for Individual Subscale 
Model Infit Outfit  Model Infit Outfit 
Item Measure Error MNSQ MNSQ Measure Error MNSQ MNSQ 
25. 0.18 0.06 1.03 1.08 0.54 0.06 0.97 0.98 
30. -0.02 0.06 1.19 1.18 0.32 0.06 1.11 1.10 
22. -0.38 0.07 0.92 0.90 -0.08 0.08 0.88 0.89
59. -0.43 0.06 0.81 0.78 -0.17 0.06 0.79 0.76
14. -0.47 0.06 1.36 1.42 -0.22 0.06 1.27 1.26
03. -0.63 0.06 1.06 1.06 -0.40 0.08 0.95 0.99
Within the subscale of Concern for the Individual, displayed in Table 4.16, is item 
number 14 (“My academic advisor is concerned about my success as an individual”). 
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This item was suspected of misfitting among the original, full item set as it demonstrated 
an outfit mean square value of 1.42. Although this is adjacent to the benchmark 
threshold, it is noteworthy that the item displayed improved performance as a part of this 
subscale. Aside from this item, only three others of the six that comprise the subscale 
showed fit improvement.  
Table 4.17 
Instructional Effectiveness Subscale Compared to Same Items within Full Data 
Set 
Instructional Effectiveness 
Subscale 
Model Infit Outfit Model Infit Outfit 
Item Measure Error MNSQ MNSQ Measure Error MNSQ MNSQ 
68. -0.87 0.07 0.83 0.76 -0.78 0.07 0.79 0.73
03. -0.63 0.06 1.06 1.06 -0.48 0.07 1.21 1.21
16. -0.57 0.06 1.00 1.06 -0.41 0.07 0.98 1.02
65. -0.55 0.06 0.89 0.84 -0.40 0.07 1.02 1.00
39. -0.50 0.06 0.72 0.69 -0.32 0.07 0.80 0.77
58. -0.37 0.06 0.77 0.77 -0.16 0.07 0.73 0.78
08. -0.34 0.06 1.01 1.00 -0.13 0.07 1.01 1.11
41. -0.28 0.06 0.78 0.80 -0.04 0.07 0.93 0.90
69. -0.13 0.06 0.89 0.94 0.15 0.07 1.06 1.14 
61. -0.06 0.06 1.09 1.19 0.22 0.07 1.28 1.28 
70. 0.01 0.09 0.72 0.72 0.25 0.10 0.82 0.87 
25. 0.18 0.06 1.03 1.08 0.53 0.07 1.17 1.18 
47. 0.29 0.06 0.91 0.92 0.69 0.07 1.12 1.15 
53. 0.44 0.06 0.88 0.93 0.87 0.07 1.00 1.05 
The items comprising the Instructional Effectiveness subscale actually showed 
superior fit to the Rasch model when analyzed among the full item set than with the items 
comprising the subscale.  Although half the items show improved fit the subscale, the gap 
of fit analysis in Table 4.22 favors the fit of the items to the full set. Therefore it is 
determined that overall, the items fit better to the whole than the subscale.  
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Table 4.18 
Admissions and Financial Aid  Subscale Compared to Same Items within Full 
Data Set 
Admissions and Financial Aid 
Subscale 
Model Infit Outfit  Model Infit Outfit 
Item Measure Error MNSQ MNSQ Measure Error MNSQ MNSQ 
17. 0.74 0.06 1.19 1.25 0.80 0.07 1.14 1.13 
05. 0.26 0.06 1.17 1.27 0.13 0.07 1.00 1.00 
12. 0.17 0.06 0.96 0.97 0.00 0.91 0.89 0.89 
48. 0.04 0.06 0.78 0.77 -0.17 0.97 0.97 0.97 
04. -0.08 0.06 0.96 1.04 -0.33 0.93 0.94 0.93
43. -0.17 0.07 0.90 0.86 -0.43 1.05 1.03 1.05
With both the Admissions and Financial Aid subscale, seen in Table 4.18, and 
Registration Effectiveness, see in Table 4.19, items do indeed show marginally superior 
fit to the subscale than to the full model. In examining Admissions and Financial Aid, of 
the six items in the scale, four illustrate more favorable fit to the subscale. Additionally, 
as seen in Table 4.22 this subscale is amongst the highest in terms of fit favorability to 
the subscale compared to the full item set. As for Registration Effectiveness all five items 
showed closer to ideal fit within the subscale. The sole instance in which measureable 
improvement is not evident can be seen in the infit values of item 27, which were equal in 
both comparisons. 
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Table 4.19 
Registration Effectiveness Subscale Compared to Same Items within Full Data 
Set 
Registration Effectiveness 
Subscale 
Model Infit Outfit Model Infit Outfit 
Item Measure Error MNSQ MNSQ Measure Error MNSQ MNSQ 
20. 0.40 0.06 0.91 0.92 0.34 0.07 0.99 0.99 
11. 0.35 0.06 0.96 1.10 0.29 0.07 1.03 1.04 
34. 0.25 0.06 1.21 1.27 0.17 0.07 1.15 1.13 
50. -0.12 0.06 0.97 1.12 -0.34 0.07 1.01 0.99
27 -0.21 0.06 0.81 0.77 -0.46 0.07 0.81 0.80
Safety and Security subscale (Table 4.20) contains item 21 (“The amount of 
student parking space on campus is adequate”) which showed infit and outfit mean 
square values outside of the established threshold of 1.4 in analysis of the original, full 
item set. This item, along with the other five did show improvement of fit to the items of 
the subscale.  
Table 4.20 
Safety and Security Subscale Compared to Same Items within Full Data Set 
Safety and Security Subscale 
Model Infit Outfit  Model Infit Outfit 
Item Measure Error MNSQ MNSQ Measure Error MNSQ MNSQ 
21. 1.11 0.06 1.43 1.41 1.03 0.07 1.16 1.20 
28. 0.47 0.06 1.24 1.28 0.18 0.07 0.77 0.78 
36. 0.35 0.08 1.07 1.07 0.01 0.09 1.05 1.06 
07. -0.57 0.06 1.15 1.27 -1.22 0.07 1.00 1.04
The next subscale, Service Excellence, as seen in Table 4.21 also contained an 
item suspected of misfit to the Rasch model when a part original full item set. The fit did 
improve in the analysis of the subscale but the outfit mean square value was still on the 
high side of the established threshold. Although only one infit value (item 60) and one 
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outfit value (item 13) did not improve in fit, overall improvement was relatively low. As 
seen in Table 4.22, the total degree of fit improvement for infit was, on average only 0.02 
and 0.04 for outfit.  
Table 4.21 
Service Excellence Subscale Compared to Same Items within Full Data Set 
Service Excellence Subscale 
Model Infit Outfit Model Infit Outfit 
Item Measure Error MNSQ MNSQ Measure Error MNSQ MNSQ 
71. 0.66 0.06 0.97 0.94 0.78 0.06 1.01 0.99 
57. 0.24 0.06 0.88 0.88 0.32 0.07 0.90 0.91 
60. 0.13 0.06 1.08 1.16 0.18 0.06 1.11 1.13 
15. 0.09 0.06 1.39 1.48 0.14 0.07 1.30 1.36 
27. -0.21 0.06 0.81 0.77 -0.20 0.07 0.82 0.81
13. -0.33 0.06 0.94 1.01 -0.34 0.07 0.96 0.96
22. -0.38 0.07 0.92 0.90 -0.39 0.08 0.94 0.95
02. -0.44 0.06 0.89 0.95 -0.48 0.06 0.90 0.96
The final subscale, Student Centeredness, seen in Table 4.23 showed 
improvement in all but one infit value (item 2) and two outfit values (item 2 and item 1). 
Interesting to note is the relatively low infit and outfit values of these items when taken as 
a part of the full data set. Although no item was deemed to overfit the model, the items 
focusing on student centeredness consistently ranking near the lower end of the 
determined range is noteworthy.  The superior fit of the subscales is evident but relatively 
minor. The average improvement of infit and outfit values are 0.08 and 0.06, 
respectively. 
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Table 4.22 
Student Centeredness Subscale Compared to Same Items within Full Data Set 
Student Centeredness Subscale 
Model Infit Outfit  Model Infit Outfit 
Measure Error MNSQ MNSQ Measure Error MNSQ MNSQ 
01. 0.19 0.06 0.87 1.04 0.72 0.07 0.91 0.92 
10. 0.11 0.06 0.79 0.82 0.59 0.08 1.10 1.12 
45. -0.37 0.06 0.74 0.70 -0.23 0.08 0.87 0.84
59. -0.43 0.06 0.81 0.78 -0.33 0.08 0.95 0.90
02. -0.44 0.06 0.89 0.95 -0.33 0.08 1.13 1.14
29. -0.48 0.06 0.89 0.85 -0.41 0.08 1.04 1.00
Overall, the original, macro level item set fit well to the Rasch model and, 
therefore, not much room was left for improvement when isolating to the Noel-Levitz 
subscales. Of all 93 instances of an item appearing in a subscale (some items appear in 
more than one subscale), 36 or 38.7% actually showed superior or equal infit in the 
original analysis. The same was true of 38 items or 40.8% of outfit mean square values.  
Table 4.23 
Summary of Gap of Fit Statistics 
Infit Outfit 
Full Scale Full Scale 
Scale Label 
GOF 
Mean 
Std 
Dev 
GOF 
Mean 
Std 
Dev 
GOF 
Mean 
Std 
Dev 
GOF 
Mean 
Std 
Dev 
Academic Advising 0.30 0.17 0.19 0.18 0.36 0.16 0.23 0.20 
Campus Climate 0.13 0.06 0.16 0.08 0.13 0.08 0.17 0.10 
Campus Life 0.16 0.15 0.10 0.11 0.16 0.15 0.11 0.09 
Campus Support Services 0.10 0.12 0.09 0.08 0.10 0.12 0.09 0.06 
Concern for Individual 0.15 0.12 0.13 0.09 0.18 0.13 0.12 0.11 
Instructional Effectiveness 0.13 0.09 0.13 0.10 0.14 0.10 0.15 0.09 
Admissions and Financial Aid 0.13 0.08 0.06 0.05 0.16 0.11 0.07 0.05 
Registration Effectiveness 0.11 0.08 0.08 0.09 0.16 0.08 0.08 0.08 
Safety and Security 0.22 0.15 0.11 0.10 0.26 0.14 0.13 0.09 
Service Excellence 0.13 0.11 0.11 0.09 0.15 0.15 0.11 0.12 
Student Centeredness 0.17 0.06 0.09 0.04 0.16 0.10 0.10 0.06 
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The summary of gap of fit statistics (GOF) displayed in Table 4.23 illustrates that 
improvement of the average infit mean square was seen in nine of the subscales. The 
same was true with outfit mean squares with nine of the eleven subscales showing 
improvement. This being said, an examination of an item by item comparison of fit to the 
respective subscale versus fit to the full item set shows that the overall improvement was 
relatively minor. The average improvement to infit mean square value was only 0.0243. 
The average improvement to outfit mean square value was 0.0638. In examining all of 
the collective findings, it does appear that the answer to research question 1a is indeed the 
subscales of the SSI do illustrate superior fit to the Rasch model. An important 
observation and strong implication is that this improvement is overall negligible and at 
times nonexistent.  This would indicate that the construct of student satisfaction is largely 
fabricated of broad sweeping phenomena, not isolated to sub-parts of the institution.  
Fit of the SSI to the Rasch Model Over Time
To examine the stability of the established measures of satisfaction and 
importance over time, Table 4.3 displays category statistics for the satisfaction data of the 
five examined administrations. The Andrich Thresholds, fit statistics, and response 
distributions remain very comparable over the 10 year span in question. Additionally, 
Table 4.4 display summary statistics over the five administrations and it too illustrates 
stability and consistency.  As seen in Table 4.5 relatively few items fall outside of the 
prescribe range of 0.60 to 1.40 for fit statistics.  This range was violated 28 times over all 
five administrations and only six of those instances were outside of a 1.50 threshold.  
Although fit to the Rasch models remains stable over time, reported data within the 
measured construct does not. Table 4.24 provides comparison of item endorsement 
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difficulty. As anticipated, changes in campus policy, procedure, performance, and 
facilities cause some items to show variation in endorseability over the 10 year span. As a 
unidimensional measure, the SSI demonstrates stability.  
Table 4.24 
Difficulty to Endorse Measure and Ensuing Item Rank over Time 
2012 2009 2007 2005 2003 
Meas Dffclty Rank Meas 
Dffclty 
Rank Meas 
Dffclty 
Rank Meas 
Dffclty 
Rank Meas 
Dffclty
Rank 
Avg 
Rank 
SAT01 0.19 25 0.24 25 -0.06 38 0.15 30 -0.02 36 30.80 
SAT02 -0.44 59 -0.24 47 -0.36 54 -0.59 63 -0.50 58 56.20 
SAT03 -0.63 69 -0.47 62 -0.44 56 -0.66 65 -0.60 64 63.20 
SAT04 -0.08 39 0.08 30 0.05 31 -0.08 36 0.02 34 34.00 
SAT05 0.26 22 0.28 23 0.54 11 0.31 22 0.29 24 20.40 
SAT06 -0.61 68 -1.01 72 -0.68 68 -0.85 70 -1.02 70 69.60 
SAT07 -0.57 66 -0.71 68 -0.79 69 -0.35 51 -0.73 67 64.20 
SAT08 -0.34 54 -0.41 55 -0.47 58 -0.62 64 -0.43 52 56.60 
SAT09 0.36 16 -0.06 39 -0.16 44 -0.22 46 -0.02 37 36.40 
SAT10 0.11 31 0.21 26 0.26 24 0.46 15 0.42 15 22.20 
SAT11 0.35 17 0.51 12 0.56 10 0.60 12 0.41 16 13.40 
SAT12 0.17 27 0.44 17 0.43 17 0.41 17 0.21 27 21.00 
SAT13 -0.33 52 -0.33 50 -0.27 50 -0.48 57 -0.56 62 54.20 
SAT14 -0.47 60 -0.81 69 -0.45 57 -0.68 67 -0.53 59 62.40 
SAT15 0.09 32 0.29 22 -0.02 33 0.07 33 0.13 30 30.00 
SAT16 -0.57 67 -0.37 53 -0.56 61 -0.74 68 -0.47 56 61.00 
SAT17 0.74 5 0.93 4 0.97 4 1.15 3 1.44 3 3.80 
SAT18 -0.25 48 -0.16 44 -0.20 49 -0.17 41 -0.16 42 44.80 
SAT19 0.28 21 0.13 29 0.27 23 0.22 25 0.32 23 24.20 
SAT20 0.40 13 0.46 15 0.43 16 0.45 16 0.66 10 14.00 
SAT21 1.11 2 1.60 1 1.68 1 1.38 1 1.65 1 1.20 
SAT22 -0.38 57 -0.25 48 -0.02 34 -0.33 50 -0.49 57 49.20 
SAT23 0.40 14 0.41 19 0.66 8 0.25 23 0.60 11 15.00 
SAT24 0.90 3 0.93 3 1.01 3 0.94 6 1.22 4 3.80 
SAT25 0.18 26 0.01 33 -0.12 41 -0.20 43 -0.05 38 36.20 
SAT26 -0.29 50 -0.54 64 -0.67 67 -0.49 59 -0.57 63 60.60 
SAT27 -0.21 45 -0.23 46 0.12 29 -0.17 39 -0.31 47 41.20 
SAT28 0.47 11 0.64 6 0.61 9 1.20 2 1.01 6 6.80 
SAT29 -0.48 61 -0.53 63 -0.47 59 -0.43 56 -0.71 65 60.80 
SAT30 -0.02 36 -0.01 36 -0.33 53 -0.38 55 -0.23 46 45.20 
SAT31 -0.31 51 -0.44 57 -0.30 52 -0.24 48 -0.22 44 50.40 
SAT32 -0.72 70 -0.60 66 -0.19 48 -0.37 53 -0.44 54 58.20 
SAT33 -0.89 72 -1.18 73 -0.79 70 -1.15 73 -1.26 73 72.20 
SAT34 0.25 23 0.37 20 0.37 19 0.17 27 0.08 31 24.00 
SAT35 0.00 35 0.01 35 0.14 28 0.01 34 -0.07 39 34.20 
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Table 4.24 (Cont.) 
2012 2009 2007 2005 2003 
Meas Dffclty Rank Meas 
Dffclty 
Rank Meas 
Dffclty 
Rank Meas 
Dffclty 
Rank Meas 
Dffclty
Rank 
Avg 
Rank 
SAT36 0.35 18 0.57 7 0.48 15 0.74 10 0.26 25 15.00 
SAT37 -0.02 37 -0.11 42 -0.07 39 -0.08 37 -0.08 41 39.20 
SAT38 1.78 1 1.44 2 1.43 2 0.94 5 0.37 18 5.60 
SAT39 -0.50 63 -0.63 67 -0.63 64 -0.75 69 -0.88 69 66.40 
SAT40 0.53 10 0.48 13 0.71 6 0.77 9 0.68 8 9.20 
SAT41 -0.28 49 -0.39 54 -0.67 66 -0.52 60 -0.72 66 59.00 
SAT42 0.88 4 0.42 18 0.51 14 0.35 21 0.44 14 14.20 
SAT43 -0.17 44 -0.07 40 -0.05 37 -0.17 40 -0.17 43 40.80 
SAT44 -0.21 46 -0.02 38 0.17 27 0.08 32 0.14 28 34.20 
SAT45 -0.37 55 -0.56 65 -0.65 65 -0.49 58 -0.74 68 62.20 
SAT46 -0.09 40 -0.30 49 -0.18 47 -0.36 52 -0.56 61 49.80 
SAT47 0.29 20 0.54 10 0.17 26 0.13 31 0.35 21 21.60 
SAT48 0.04 33 0.17 28 0.08 30 0.23 24 0.51 13 25.60 
SAT49 -0.24 47 -0.07 41 -0.16 45 -0.21 45 -0.32 49 45.40 
SAT50 -0.12 41 -0.46 60 -0.12 42 -0.20 44 -0.07 40 45.40 
SAT51 -0.95 73 -0.84 71 -1.13 73 -0.94 71 -1.23 72 72.00 
SAT52 -0.33 53 -0.47 61 -1.00 72 0.91 7 1.63 2 39.00 
SAT53 0.44 12 0.51 11 0.32 20 0.41 18 0.40 17 15.60 
SAT54 0.12 30 0.19 27 -0.03 35 0.20 26 -0.35 50 33.60 
SAT55 -0.48 62 -0.42 56 -0.40 55 -0.68 66 -0.44 55 58.80 
SAT56 -0.12 42 0.05 32 -0.08 40 -0.12 38 0.05 33 37.00 
SAT57 0.24 24 0.45 16 0.53 12 0.37 19 0.34 22 18.60 
SAT58 -0.37 56 -0.34 51 -0.50 60 -0.58 62 -0.31 48 55.40 
SAT59 -0.43 58 -0.45 58 -0.58 63 -0.26 49 -0.44 53 56.20 
SAT60 0.13 29 -0.12 43 -0.17 46 -0.23 47 -0.35 51 43.20 
SAT61 -0.06 38 -0.02 37 -0.15 43 -0.02 35 0.14 29 36.40 
SAT62 0.15 28 0.01 34 -0.04 36 0.17 29 0.36 20 29.40 
SAT63 0.40 15 0.27 24 0.38 18 0.63 11 0.22 26 18.80 
SAT64 0.58 8 0.47 14 0.25 25 0.17 28 0.08 32 21.40 
SAT65 -0.55 65 -0.45 59 -0.56 62 -0.56 61 -0.54 60 61.40 
SAT66 0.34 19 0.32 21 0.31 21 0.36 20 0.37 19 20.00 
SAT67 0.68 6 0.56 8 0.70 7 0.82 8 0.87 7 7.20 
SAT68 -0.87 71 -0.83 70 -0.93 71 -1.13 72 -1.11 71 71.00 
SAT69 -0.13 43 -0.22 45 0.04 32 -0.20 42 0.00 35 39.40 
SAT70 0.01 34 0.06 31 0.28 22 0.55 13 0.52 12 22.40 
SAT71 0.66 7 0.86 5 0.72 5 0.99 4 1.06 5 5.20 
SAT72 -0.53 64 -0.35 52 -0.28 51 -0.37 54 -0.23 45 53.20 
SAT73 0.57 9 0.54 9 0.51 13 0.48 14 0.67 9 10.80 
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Implications for Institutional Strategy 
In comparing endorseability of satisfaction items via the one parameter item 
response (Rasch) model and the mean score of satisfaction via classical test theory, 
differences are evident in ensuing recommendations of institutional priority. Table 4.25 
illustrates that although relative similarity exists between the items most difficult to 
endorse per the Rasch analysis and lesser mean scores from the classical test approach, 
the order of priority differs. This variation of priority is most evident in what could be 
considered the second tier of rank ordered difficulty to endorse.  
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Table 4.25 
Identified Institutional Challenges Comparison 
Rasch Analysis CTT Analysis 
Infit  Outfit Priority 
Measure MNSQ MNSQ Mean Std Dev Rank 
38. There is an adequate selection of
food available in the cafeteria. 1.78 1.61 1.60 3.95 1.86 1 
21. The amount of student parking
space on campus is adequate. 1.11 1.43 1.41 4.58 1.75 2 
24. The intercollegiate athletic
programs contribute to a strong sense 
of school spirit. 
0.90 1.20 1.26 4.79 1.53 4 
42. There are a sufficient number of
weekend activities for students. 0.88 1.24 1.20 4.79 1.72 3 
17. Adequate financial aid is available
for most students. 0.74 1.19 1.25 5.03 1.53 6 
67. Freedom of expression is protected
on campus. 0.68 1.07 1.04 4.99 1.68 5 
71. Channels for expressing student
complaints are readily available. 0.66 0.97 0.94 5.04 1.60 7 
64. New student orientation services
help students adjust to college. 0.58 1.26 1.32 5.10 1.63 8 
73. Student activities fees are put to
good use. 0.57 0.89 0.92 5.11 1.54 9 
40. Residence hall regulations are
reasonable. 0.53 1.23 1.21 5.11 1.68 10 
28. Parking lots are well-lighted and
secure. 0.47 1.24 1.28 5.26 1.49 13 
53. Faculty take into consideration
student differences as they teach a 
course. 
0.44 0.88 0.93 5.24 1.61 11 
63. Student disciplinary procedures are
fair. 0.40 1.09 1.09 5.25 1.61 12 
23. Living conditions in the residence
halls are comfortable (adequate space, 
lighting, heat, air, etc.) 
0.40 0.94 0.98 5.38 1.31 20 
20. The business office is open during
hours which are convenient for most 
students. 
0.40 0.91 0.92 5.35 1.33 15 
Most pressing, Rasch analysis of item fit revealed unanticipated randomness in 
items related to academic advising. Item six (“My academic advisor is approachable”), 
item 19 (“My academic advisor helps me set goals to work toward”), and item 14 (“My 
69 
academic advisor is concerned about my success as an individual”) all displayed evidence 
of underfitting the model. That is, students provided unanticipated responses to these 
items. The noise identified along these variables is an indication that student satisfaction 
with academic advising is erratic. Simultaneously, the calibrated item measure for item 
six is -0.61, item 19 is 0.28, and item 14 is -0.47. These combine to be among the more 
readily endorsed items, especially items six and fourteen. Therefore, although students 
overall have a high probability of declaring academic advising satisfactory, the noise in 
the data indicates sharp contrasts to this pattern exists. This reality calls for a strong 
recommendation that swift action is taken to remedy the inconsistency of satisfaction 
with academic advising. More stringent and uniform training and subsequent research 
including qualitative methodologies are prudent courses of action.  
This conspicuous concern of unpredictable levels of satisfaction with academic 
advising would not have been uncovered in applying classical test theory to the data. 
Mirroring the high probability of student endorseability, these items display relatively 
high mean scores. Their respective standard deviations are innocuous in comparison to 
the other items. For example, the standard deviation of item six is 1.358, which ranks 24th 
overall in standard deviation size. Likewise, item 19’s standard deviation is 1.492 
(ranking 14th) and the standard deviation of item 14 is 1.344 (ranking 26th).  The 
institution’s need to remedy this issue simply would not have emerged from the applying 
classical test theory.  
Rasch analysis provides further advantage via item mapping. By illustrating 
distribution of both respondents and items based on the logit value of the calibrated 
construct and difficulty, these maps provide a visualization of how well the items align 
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with respondents. Linacre (2002) refers to this as targeting. The pattern of distribution 
makes it apparent if the instrument is too easy or too challenging for the respondents.  In 
the instance of the student satisfaction of the SSI there is near alignment of the 
distribution, as seen in Figure 4.6  
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Figure 4.6: Hierarchy Map of SSI Student and Satisfaction Items  
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 The importance items of the SSI, however, do not appear to adequately align with 
the respondents. In examining the map displayed in Figure 4.7 it is the clear that a 
majority of respondents hold a level of ascribed importance beyond the provide scale and 
item structure. The utility of the instrument ultimately suffers as there is depleted ability 
to truly capture the prospective of respondents as many of them can ultimately only be 
declared as “off the charts”. This is an echo of the afore mentioned observation that the 
distribution of category usage grossly favors the rank of 7 out of 7 in the original scale. 
The implementation of Rasch Analysis extracts the reality that rewording of response 
categories is needed. Instead of a scale the ends with “Very Important”, the reformatting 
to include “Crucial” or  “Indispensable”, or other such language that would better capture 
respondents who we can see are limited by the current scaling.  
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Chapter Five 
Conclusions, Implications, Findings, and Summary 
Summary of Research Questions 
1a. To what extent does undergraduate student satisfaction, as captured by the 
items of the Student Satisfaction Inventory, adhere to the one-parameter IRT 
(Rasch) model?  
To test for fit to the expectations of the Rasch model, data collected using the 
Student Satisfaction Inventory was first analyzed using summary statistics. These were 
deemed to be acceptable. Subsequent testing the fit of the 73 individual items of the 2012 
administration revealed 18 instances of either infit or outfit mean square values falling 
above the 1.40 guideline, flagging them for under fitting the model.  Next to be analyzed 
was response category structure and appropriateness. This analysis revealed the need to 
collapse several response categories, specifically the categories comprising response 
categories rank ordered at or below “somewhat satisfied”. This action was further 
vindicated by dramatically improved summary statistics and individual item fit. 
Reproduction of the original analysis, using the amended scale, left only six items 
flagged for underfitting, four of which were marginally outside the benchmark. 
Discussion was given as to why all six are warranted to remain in the analysis. The 
results of this study indicate that undergraduate student satisfaction, as captured by the 
items of the Student Satisfaction Inventory, do adhere to the expectations of the Rasch 
model. 
1b. Does isolating the items comprising the established sub-scales of student 
satisfaction afford superior fit to the Rasch model? 
Analysis and discussion were given to the issue of how well the subscales prescribed 
by Noel-Levitz adhere to the expectations of the Rasch model. Specifically, do these 
subscales surpass the instrument as a whole in quality of fit. After analysis and 
examination of each subscale and how each corresponding item fit among the subscale 
and the data set as a whole, it was determined that the sub-scales do afford superior fit to 
the Rasch model, but not consistently or with much magnitude. Many items showed more 
desirable fit statistics in the original analysis. Improvement was collectively marginal. 
2. To what extent does stated importance of services and experiences, as
captured by the items of the Student Satisfaction Inventory, adhere to the
Rasch model?
Similar to the satisfaction items, response category analysis indicated the need for 
importance categories to be collapsed. This improved overall and individual fit and 
created desirable response functionality. It was noted that a subset of three items, all 
related to either varsity or intramural athletics, consistently underfit the model by 
showing excessive randomness in response patterns. Discussion was given to the reality 
that this indicates strong or unpredictable levels of opinion on the importance of these 
aspects to respondents. Beyond this instance, the provided summary and item fit statistics 
are deemed to fit the model. These results indicated that stated importance  of services 
and experiences do adhere to the Rasch model. 
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3. Do the established measures of both student satisfaction and student 
importance remain stable over time? 
Replication using the five administrations as five different groups was preformed to 
answer this research question. Satisfaction summary statistics (Table 4.3), satisfaction 
rating scale category statistics, (Table 4.4), item fit summary (Table 4.5), importance 
summary statistics (Table 4.7), importance rating scale category statistics (Table 4.8), and 
importance misfitting item summary (Table 4.11) all indicate the SSI’s measurement of 
student satisfaction student importance remain stable over time.    
4. Does institutional strategy and prioritization that result from analysis of data 
collected by the Student Satisfaction Inventory differ when applying Item 
Response Theory relative to Classical Test Theory?  
Comparison was given of institutional priority resulting from both the application of 
IRT and CTT procedures.  Differences were identified in the intermediate level of 
identifiable priorities. The most distinguished difference was the IRT analysis uncovering 
unpredictable response patterns related to the area of academic advising. As 
endorseability of academic advising was calibrated to be relatively low on the continuum, 
meaning relatively easy to endorse as satisfactory, the erratic response patterns (noise) 
indicate the institutional strategy would be well served to take action in this regard. A 
high priority should be placed on the need to introduce uniformity through 
comprehensive training. Further research is also required on this specific topic to uncover 
why it is that, simply put; some are having a surprisingly negative experience with 
academic advising. A further discovery made only through the application of IRT is that 
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the scale of importance items does not capture the intensity or caliber of students’ level of 
importance placed on many of the items.  
Contributions of this Study & Implications for Future Research 
Nationally administered instruments aimed at measuring the satisfaction of 
students are prevalent (Upcraft & Schuh, 1996). Interest in the topic is related to the 
broadly identified utility of the construct. Student satisfaction has been noted to impact 
retention (Bean, 1980; Pike, 1993; Tinto 1993) and student motivation (Elliot & Shin, 
2002; Thomas and Galambos, 2009 ). It has been deemed an outcome in and of itself 
(Astin, 1993) or as a proxy measure for overall institutional quality (Goho & Blackman, 
2009; Low, 2000).  This study advanced the understanding of student satisfaction. As 
data collected from the Student Satisfaction Inventory was seen to both fit the 
expectations of the one-parameter IRT (Rasch) model, and to remain stable over the 
course of 10 years, it is concluded that student satisfaction does function as a one-
dimensional construct.  
This study also identifies utility of Rasch analysis in more precisely extrapolating 
the “story” emerging from student satisfaction data. The specific finding that, in this 
instance, items related to academic advising produced erratic levels of misfit constitutes 
major practical implications from the data. This finding would not have been possible 
without the application of the advanced technique as the associated standard deviations 
were by no means alarming. Specifically, in addition to more precisely calibrating ease of 
endorsement, identified trends of underfit afford institutional decision makers insight into 
inconsistent student experiences. To those interested in maximizing the undergraduate 
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student experience, such findings are equally valuable as identifying broad institutional 
strengths and weakness.   
 Further impact involves the findings related to the functionality of response 
categories associated with indicated student importance. Findings of this study indicated 
that with importance and satisfaction variables, the original seven point scale, with three 
categories providing options of progressive intensity of satisfaction, three options of 
progressive intensity of dissatisfaction, and a neutral category did not adequately capture 
the latent construction of perceived importance or satisfaction of respondents. It was only 
when all three dissatisfaction categories were collapsed into a single unit that proper 
functioning was realized.  Although this course of action follow analysis procedures set 
forth by Bond and Fox (2007, p. 227) and illustrates the best course of action in 
understanding the construct, it could be argued that the loss of information, specifically 
the inability to differentiate those classifying themselves as “Somewhat Unsatisfied” 
relative to those classifying themselves as “Very Unsatisfied”. Institutions interested in 
pursuing excellence should take issue with any mark counter to a classification of 
satisfactory. Further, this finding contributes to the conversation on the nature of human 
satisfaction as a whole. This is informative to the conversation surrounding the 
Motivaton-Hygiene theory of Frederick Herzberg. Herzberg (2003), in reflection of his 
theory and subsequent decades or replication, critique and discourse, continues to affirm 
the view that the lack of satisfaction is not inherently dissatisfaction just as the lack of 
dissatisfaction is not satisfaction. States Herzberg, these are separate constructs. Speaking 
in favor of Herzberg’s theory, Grigaliunas & Wiener (1974) ostensibly call to question 
the appropriateness of the SSI’s original 7-point scale. They argue, with Herzberg 
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guiding the notion, that essentially using a three point scale of satisfaction (e.g. matters of 
motivation) and a three point scale of dissatisfaction (e.g. matters of hygiene) and a mid-
point fulcrum is erroneously scaling two separate constructs together. This study does 
provide associated evidence for this pattern within student satisfaction. The SSI’s 
response categories of “Very Dissatisfied”, “Dissatisfied”, and “Somewhat Dissatisfied” 
were found to function as a single entity. Additionally, the categories of “Neutral” and 
“Somewhat Satisfied” were found to function as a single entity. The data adhered to the 
expectations of the Rasch model when these categories were collapsed. The findings of 
this study indicate that gradation exists within the experience of satisfaction but the 
absence of satisfaction behaves a singular entity with no gradation. Given the nature of 
the items of the SSI, it could be argued the instrument is specifically a measure of, to use 
Herzberg’s lexicon, student motivation factors. This connection is a compelling 
implication for further research. Although Herzberg specifically examined issues and 
variables associated with the workplace, his work identified motivation factors related to 
personal development, achievement, and advancement. What specifically constituents 
desired development, achievement, and advancement is argued to vary by generation 
(Guha, 2012) or personality type (Marston, 1970), but the bifurcation of motivation and 
hygiene factors rings true and is echoed in the findings of this study of university 
undergraduates. In terms of a potentially perceived loss of information in collapsing the 
scale, further examination and research of students specifically identifying themselves as 
non-satisfied or dissatisfied is warranted to further vet the issue. 
  Of further consequence is the finding that the SSI’s scale of ascribed importance 
is too limited in its scope. The current scale of the SSI includes “Very Important” as the 
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highest category. Improvements would be seen to reimage categories to include a top 
category choice of an adjective of “Imperative” to better differentiate between what is 
indeed very important and what stretches beyond that into an even stronger category. The 
findings of this study indicate that to more fully explore and measure ascribed student 
importance, advanced administrative techniques would be useful. A suggested course 
would be the utilization of computer-adaptive sequential testing (Luecht & Nungester, 
1998). The opportunity to utilize item models, as suggest by Luecht and Nungster, guided 
by real-time IRT analysis would potentially afford greater accuracy in the measurement. 
The limitations of the current response scaling could be enhanced so that items could be 
presented for response based upon calibration, etc.  
Additionally, the employment of a testlet model in examining student satisfaction 
would be useful. Utilizing a testltelt approach, defined by Wang and Wilson (2005) as a 
“bundle of items that share a common stimulus”, to study the issue would provide further 
confirmatory analysis of the measurement of this construct. The concern of Demars 
(2006) that item response analysis is susceptible to disturbing the requisite item 
independence is recognized. A testlet approach would aid in determining the magnitude 
of this threat in the measurement of student satisfaction.  
Moving forward, replication studies involving multiple points of measurement 
will further inform the conversation. As retention has been identified as an outcome of 
student satisfaction (Elliot & Shin, 2002; Tinto, 1993) the reality that students falling on 
the lower echelons of the measurement continuum feasibly chose to exit the institution 
leaves a question to be answered. Specifically, more fully exploring the realities of those 
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deemed to be non-satisfied within the model is needed. Similarly, replicating within a 
variety of institutional types would further advance the understanding of the construct.  
Porter (2011) raises an additional suspicion regarding the capacity to measure 
student satisfaction, or any student experience for that matter. Specifically, Porter takes 
issue with a student’s ability to recall his/her experiences to a degree capable of rendering 
accurate feedback adequate to accurate measure satisfaction. Additionally, Porter cites 
concerns related to the effects of social desirability in many items to further point to 
potential pitfalls in student satisfaction measurement. Although Porter’s comments are 
largely targeted toward the National Survey of Student Engagement (NSSE) the concern 
about the precision and care students apply to similar tests if worth further research. 
In the landscape of higher education, concerns have been raised regarding an 
observed trend of a consumerist paradigm invading, if not squelching, the long standing 
paradigm of higher education. The risk of this trend speaks to the significance of 
measuring student experiences and prospective. Naidoo and Jamieson (2005) and Dlucchi 
and Korgen (2002) predict and provide evidence for this shift to consumerism being at 
hand. Instruments such as the SSI, which capture both student satisfaction and declared 
ascribed importance of arenas of campus, serve as needed voices in the conversation. In 
this study, as seen by Table 4.10, the 2012 items rated most important to students were, in 
order, “The instruction in my major field is excellent”, “The content of the courses within 
my major is valuable”,   “Nearly all of the faculty are knowledgeable in their field”, “The 
quality of instruction I receive in most of my classes is excellent”, “I am able to 
experience intellectual growth here”. These same items comprise four of the type five 
items for rated importance captured nearly a decade earlier. This is not to say those who 
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state the trend of a consumerist approach of students are not correct in their assertion. The 
data states that these are the variables declared most important to a student. The question 
of why these are important becomes essential. Are these areas important because these 
items will better enable the student to grow as a scholar, contributing member of society, 
and as a holistic person or is the importance rooted in acquiring better exchange value in 
the human capital marketplace? Continued research into student motivation and declared 
importance will be valuable in advancing this important conversation. With these shifts 
and pressures looming, it becomes all the more vital for proponents of all that higher 
learning espouses to remain committed to ensuring a vital education.  
Regardless of the intentions or desires of incoming students, the opportunity and 
obligation to provide robust and transformative opportunities, environments, and 
experiences is not diminished. Proper measurement will be pivotal in this journey. 
Equally important to proper measurement is the responsibility of institutions to 
thoroughly deploy pertinent findings so as to establish and perpetuate a culture of 
continuous improvement.  
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Appendix A 
Listings of items comprising the 11 subscales of the Student Satisfaction Inventory 
 
Academic Advising Effectiveness 
6. My academic advisor is approachable. 
14. My academic advisor is concerned about my success as an individual. 
19. My academic advisor helps me set goals to work toward. 
33. My academic advisor is knowledgeable about requirements in my major. 
55. Major requirements are clear and reasonable. 
Campus Climate 
1. Most students feel a sense of belonging here. 
2. The campus staff are caring and helpful. 
3. Faculty care about me as an individual. 
7. The campus is safe and secure for all students. 
10. Administrators are approachable to students. 
29. It is an enjoyable experience to be a student on this campus. 
37. I feel a sense of pride about my campus. 
41. There is a commitment to academic excellence on this campus. 
45. Students are made to feel welcome on this campus. 
51. This institution has a good reputation within the community. 
57. I seldom get the "run-around" when seeking information on this campus. 
59. This institution shows concern for students as individuals. 
60. I generally know what's happening on campus. 
62. There is a strong commitment to racial harmony on this campus. 
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66. Tuition paid is a worthwhile investment. 
67. Freedom of expression is protected on campus. 
71. Channels for expressing student complaints are readily available. 
Campus Life 
9. A variety of intramural activities are offered. 
23. Living conditions in the residence halls are comfortable (adequate space, 
lighting, heat, air, etc.) 
24. The intercollegiate athletic programs contribute to a strong sense of school 
spirit. 
30. Residence hall staff are concerned about me as an individual. 
31. Males and females have equal opportunities to participate in intercollegiate 
athletics. 
38. There is an adequate selection of food available in the cafeteria. 
40. Residence hall regulations are reasonable. 
42. There are a sufficient number of weekend activities for students. 
46. I can easily get involved in campus organizations. 
52. The student center is a comfortable place for students to spend their leisure 
time. 
56. The student handbook provides helpful information about campus life. 
63. Student disciplinary procedures are fair. 
64. New student orientation services help students adjust to college. 
67. Freedom of expression is protected on campus. 
73. Student activities fees are put to good use. 
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 Campus Support Services 
13. Library staff are helpful and approachable. 
18. Library resources and services are adequate. 
26. Computer labs are adequate and accessible. 
32. Tutoring services are readily available. 
44. Academic support services adequately meet the needs of students. 
49. There are adequate services to help me decide upon a career. 
54. Bookstore staff are helpful. 
Concern for the Individual 
3. Faculty care about me as an individual. 
14. My academic advisor is concerned about my success as an individual. 
22. Counseling staff care about students as individuals. 
25. Faculty are fair and unbiased in their treatment of individual students. 
30. Residence hall staff are concerned about me as an individual. 
59. This institution shows concern for students as individuals. 
Instructional Effectiveness 
3. Faculty care about me as an individual. 
8. The content of the courses within my major is valuable. 
16. The instruction in my major field is excellent. 
25. Faculty are fair and unbiased in their treatment of individual students. 
39. I am able to experience intellectual growth here. 
41. There is a commitment to academic excellence on this campus. 
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47. Faculty provide timely feedback about student progress in a course. 
53. Faculty take into consideration student differences as they teach a course. 
58. The quality of instruction I receive in most of my classes is excellent. 
61. Adjunct faculty are competent as classroom instructors. 
65. Faculty are usually available after class and during office hours. 
68. Nearly all of the faculty are knowledgeable in their field. 
69. There is a good variety of courses provided on this campus. 
70. Graduate teaching assistants are competent as classroom instructors. 
Admissions and Financial Aid 
4. Admissions staff are knowledgeable. 
5. Financial aid counselors are helpful. 
12. Financial aid awards are announced to students in time to be helpful in college 
planning. 
17. Adequate financial aid is available for most students. 
43. Admissions counselors respond to prospective students' unique needs and 
requests. 
48. Admissions counselors accurately portray the campus in their recruiting 
practices. 
Registration Effectiveness 
11. Billing policies are reasonable. 
20. The business office is open during hours which are convenient for most 
students. 
27. The personnel involved in registration are helpful. 
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34. I am able to register for classes I need with few conflicts. 
50. Class change (drop/add) policies are reasonable. 
Campus Safety and Security 
7. The campus is safe and secure for all students. 
21. The amount of student parking space on campus is adequate. 
28. Parking lots are well-lighted and secure. 
36. Security staff respond quickly in emergencies. 
Service Excellence 
2. The campus staff are caring and helpful. 
13. Library staff are helpful and approachable. 
15. The staff in the health services area are competent. 
22. Counseling staff care about students as individuals. 
27. The personnel involved in registration are helpful. 
57. I seldom get the "run-around" when seeking information on this campus. 
60. I generally know what's happening on campus. 
71. Channels for expressing student complaints are readily available. 
Student Centeredness 
1. Most students feel a sense of belonging here. 
2. The campus staff are caring and helpful. 
10. Administrators are approachable to students. 
29. It is an enjoyable experience to be a student on this campus. 
45. Students are made to feel welcome on this campus. 
59. This institution shows concern for students as individuals. 
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Appendix B 
 
Probability Curves of Satisfaction Items 
Section B1: 7-Point Scale Probability Curves 
 
Figure B1.1. Probability Curve of 2012 Satisfaction Items, 7 Point Scale. 
 
 
Figure B1.2. Probability Curve of 2009 Satisfaction Items, 7 Point Scale 
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Figure B1.3. Probability Curve of 2007 Satisfaction Items, 7 Point Scale. 
 
 
Figure B1.4. Probability Curve of 2005 Satisfaction Items, 7 Point Scale. 
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Figure B1.5. Probability Curve of 2003 Satisfaction Items, 7 Point Scale. 
 
 
Section B2: Collapsed 4-Point Scale Probability Curves 
 
 
Figure B2.1. Probability Curve of 2012 Satisfaction Items, 4 Point Scale. 
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Figure B2.2. Probability Curve of 2009 Satisfaction Items, 4 Point Scale. 
 
 
Figure B2.3. Probability Curve of 2007 Satisfaction Items, 4 Point Scale. 
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Figure B2.4. Probability Curve of 2005 Satisfaction Items, 4 Point Scale 
 
 
Figure B2.5. Probability Curve of 2003 Satisfaction Items, 4 Point Scale. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
93  
 
Appendix C 
 
Table C.1 
    2012 SSI Satisfaction Fit and Endorseability 
Measures  
  
Model Infit Outfit 
Item Measure S.E MNSQ MNSQ 
SAT01 0.10 0.04 0.79 1.03 
SAT02 -0.38 0.05 0.86 0.83 
SAT03 -0.48 0.05 1.10 1.05 
SAT04 -0.08 0.04 0.90 0.99 
SAT05 0.23 0.04 1.29 1.52 
SAT06 -0.34 0.05 1.88 1.92 
SAT07 -0.40 0.05 1.38 1.43 
SAT08 -0.27 0.05 1.03 0.97 
SAT09 0.25 0.04 1.04 1.39 
SAT10 0.06 0.04 0.76 0.75 
SAT11 0.23 0.04 0.99 1.21 
SAT12 0.11 0.04 0.94 0.98 
SAT13 -0.29 0.05 0.83 0.89 
SAT14 -0.27 0.05 1.57 1.54 
SAT15 0.15 0.04 1.47 1.74 
SAT16 -0.40 0.05 1.12 1.13 
SAT17 0.47 0.04 1.10 1.35 
SAT18 -0.20 0.05 0.77 0.81 
SAT19 0.23 0.04 1.33 1.53 
SAT20 0.26 0.04 0.85 0.89 
SAT21 0.75 0.04 1.46 1.75 
SAT22 -0.21 0.06 1.12 1.08 
SAT23 0.23 0.04 0.84 0.91 
SAT24 0.61 0.04 1.14 1.39 
SAT25 0.11 0.04 0.97 1.06 
SAT26 -0.22 0.05 0.96 1.11 
SAT27 -0.15 0.05 0.87 0.78 
SAT28 0.32 0.04 1.27 1.58 
SAT29 -0.31 0.05 0.98 0.85 
SAT30 0.04 0.04 1.24 1.28 
SAT31 -0.18 0.05 0.97 1.20 
SAT32 -0.52 0.06 1.20 1.22 
SAT33 -0.63 0.06 1.63 1.53 
SAT34 0.19 0.04 1.16 1.25 
SAT35 -0.03 0.04 0.62 0.63 
SAT36 0.30 0.05 1.27 1.22 
SAT37 0.01 0.04 0.85 0.84 
SAT38 1.09 0.03 1.45 1.92 
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SAT39 -0.39 0.05 0.77 0.69 
SAT40 0.43 0.04 1.18 1.22 
SAT41 -0.21 0.05 0.81 0.79 
SAT42 0.64 0.03 1.19 1.30 
SAT43 -0.07 0.05 0.97 0.90 
SAT44 -0.17 0.05 0.71 0.77 
SAT45 -0.27 0.05 0.78 0.67 
SAT46 -0.03 0.04 0.95 1.04 
SAT47 0.16 0.04 0.85 0.86 
SAT48 0.05 0.04 0.74 0.72 
SAT49 -0.17 0.05 0.94 0.88 
SAT50 -0.08 0.04 1.01 1.27 
SAT51 -0.70 0.06 1.28 1.15 
SAT52 -0.20 0.05 1.15 1.08 
SAT53 0.27 0.04 0.79 0.95 
SAT54 0.09 0.04 1.07 1.16 
SAT55 -0.37 0.05 0.93 1.15 
SAT56 -0.08 0.04 0.80 0.78 
SAT57 0.21 0.04 0.92 0.90 
SAT58 -0.30 0.05 0.80 0.76 
SAT59 -0.30 0.05 0.96 0.80 
SAT60 0.08 0.04 1.00 1.26 
SAT61 -0.03 0.05 1.19 1.41 
SAT62 0.17 0.04 1.16 1.15 
SAT63 0.33 0.04 1.14 1.16 
SAT64 0.45 0.04 1.27 1.51 
SAT65 -0.43 0.05 0.93 0.84 
SAT66 0.22 0.04 0.78 0.81 
SAT67 0.50 0.04 0.98 1.02 
SAT68 -0.65 0.05 1.01 0.83 
SAT69 -0.10 0.04 0.87 0.89 
SAT70 0.08 0.06 0.89 0.87 
SAT71 0.46 0.04 0.85 0.91 
SAT72 -0.40 0.05 0.78 0.73 
SAT73 0.42 0.04 0.87 1.00 
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Table C.2 
    2009 SSI Satisfaction Fit and Endorseability 
Measures  
  
Model Infit Outfit 
Item Measure S.E.  MNSQ MNSQ 
SAT01 0.12 0.05 0.73 0.89 
SAT02 -0.21 0.06 0.72 0.79 
SAT03 -0.39 0.06 0.94 0.96 
SAT04 0.09 0.05 1.03 1.23 
SAT05 0.25 0.05 1.20 1.35 
SAT06 -0.71 0.07 1.99 1.83 
SAT07 -0.56 0.07 1.21 1.29 
SAT08 -0.35 0.06 0.88 0.78 
SAT09 -0.02 0.06 1.07 1.25 
SAT10 0.13 0.05 0.70 0.71 
SAT11 0.31 0.05 0.75 0.82 
SAT12 0.33 0.05 1.12 1.45 
SAT13 -0.29 0.06 0.79 0.80 
SAT14 -0.60 0.07 1.43 1.27 
SAT15 0.29 0.05 1.71 1.94 
SAT16 -0.28 0.06 1.30 1.22 
SAT17 0.58 0.04 1.04 1.44 
SAT18 -0.13 0.06 0.97 0.92 
SAT19 0.14 0.05 1.27 1.33 
SAT20 0.32 0.05 0.93 1.00 
SAT21 0.99 0.04 1.09 1.16 
SAT22 -0.10 0.07 1.03 0.90 
SAT23 0.25 0.05 0.85 0.91 
SAT24 0.64 0.05 1.03 2.05 
SAT25 0.03 0.05 0.81 0.89 
SAT26 -0.43 0.07 1.18 1.22 
SAT27 -0.18 0.06 0.77 0.73 
SAT28 0.42 0.05 1.17 1.51 
SAT29 -0.31 0.06 1.28 1.18 
SAT30 0.08 0.05 1.30 1.30 
SAT31 -0.23 0.07 1.18 1.09 
SAT32 -0.42 0.08 1.19 1.17 
SAT33 -0.92 0.08 1.70 1.40 
SAT34 0.30 0.05 1.38 1.36 
SAT35 -0.02 0.06 0.74 0.73 
SAT36 0.47 0.06 1.16 1.21 
SAT37 -0.01 0.05 1.08 1.08 
SAT38 0.93 0.04 1.35 1.61 
SAT39 -0.51 0.07 0.75 0.70 
96  
 
SAT40 0.38 0.05 1.16 1.31 
SAT41 -0.29 0.06 0.94 0.88 
SAT42 0.39 0.05 1.21 1.33 
SAT43 -0.01 0.06 1.01 0.97 
SAT44 -0.02 0.06 0.63 0.64 
SAT45 -0.38 0.06 0.95 0.79 
SAT46 -0.18 0.06 1.10 1.08 
SAT47 0.32 0.05 0.90 1.01 
SAT48 0.18 0.05 0.86 0.81 
SAT49 -0.04 0.06 0.80 0.79 
SAT50 -0.30 0.06 1.23 1.25 
SAT51 -0.61 0.07 1.49 1.37 
SAT52 -0.31 0.06 1.16 1.02 
SAT53 0.32 0.05 0.77 0.84 
SAT54 0.15 0.05 1.04 1.06 
SAT55 -0.35 0.06 0.92 0.91 
SAT56 0.05 0.05 0.81 0.78 
SAT57 0.32 0.05 0.85 0.86 
SAT58 -0.33 0.06 0.71 0.69 
SAT59 -0.31 0.06 1.00 0.86 
SAT60 -0.08 0.06 0.90 0.97 
SAT61 0.02 0.06 1.23 1.09 
SAT62 0.06 0.06 1.07 1.02 
SAT63 0.26 0.05 0.92 0.99 
SAT64 0.43 0.05 1.33 1.31 
SAT65 -0.38 0.06 0.79 0.73 
SAT66 0.23 0.05 0.79 0.82 
SAT67 0.46 0.05 1.13 1.16 
SAT68 -0.68 0.07 0.97 0.81 
SAT69 -0.17 0.06 0.94 0.93 
SAT70 0.15 0.09 0.91 0.85 
SAT71 0.62 0.05 0.85 0.81 
SAT72 -0.22 0.06 1.20 1.08 
SAT73 0.36 0.05 0.80 0.85 
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Table C.3 
    2007 SSI Satisfaction Fit and Endorseability 
Measures  
  
Model Infit Outfit 
Item Measure S.E.  MNSQ MNSQ 
SAT01 -0.06 0.04 0.81 0.76 
SAT02 -0.30 0.05 0.75 0.75 
SAT03 -0.35 0.05 0.86 0.83 
SAT04 0.02 0.04 0.80 0.88 
SAT05 0.33 0.04 0.97 1.01 
SAT06 -0.42 0.05 1.78 1.61 
SAT07 -0.57 0.05 1.32 1.28 
SAT08 -0.36 0.05 1.01 1.03 
SAT09 -0.06 0.04 0.97 1.15 
SAT10 0.16 0.04 0.70 0.77 
SAT11 0.35 0.04 0.78 0.87 
SAT12 0.34 0.04 1.01 1.08 
SAT13 -0.20 0.05 0.86 0.88 
SAT14 -0.26 0.05 1.54 1.36 
SAT15 0.03 0.04 1.36 1.49 
SAT16 -0.39 0.05 1.30 1.21 
SAT17 0.63 0.03 1.15 1.26 
SAT18 -0.18 0.05 0.83 0.87 
SAT19 0.24 0.04 1.29 1.35 
SAT20 0.26 0.04 0.94 1.05 
SAT21 0.99 0.03 1.29 1.43 
SAT22 0.06 0.05 0.96 1.01 
SAT23 0.40 0.04 1.10 1.18 
SAT24 0.66 0.04 1.04 1.19 
SAT25 -0.11 0.04 0.84 0.81 
SAT26 -0.49 0.05 1.11 1.19 
SAT27 0.08 0.04 1.10 1.13 
SAT28 0.42 0.04 1.30 1.50 
SAT29 -0.32 0.05 1.05 0.93 
SAT30 -0.15 0.05 1.33 1.31 
SAT31 -0.12 0.05 1.12 1.31 
SAT32 -0.09 0.05 1.04 1.27 
SAT33 -0.49 0.05 1.79 1.51 
SAT34 0.28 0.04 1.52 1.65 
SAT35 0.11 0.04 0.80 0.88 
SAT36 0.42 0.04 1.07 1.26 
SAT37 -0.02 0.04 1.00 1.05 
SAT38 0.90 0.03 1.29 1.49 
SAT39 -0.50 0.05 0.84 0.79 
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SAT40 0.54 0.04 1.29 1.36 
SAT41 -0.55 0.05 0.74 0.78 
SAT42 0.35 0.04 1.08 1.20 
SAT43 0.06 0.04 0.88 1.06 
SAT44 0.14 0.04 0.71 0.91 
SAT45 -0.49 0.05 0.87 0.77 
SAT46 -0.11 0.04 0.98 1.06 
SAT47 0.07 0.04 0.88 0.92 
SAT48 0.11 0.04 0.87 1.12 
SAT49 -0.06 0.05 0.98 0.95 
SAT50 -0.09 0.04 0.86 0.93 
SAT51 -0.84 0.06 1.22 0.97 
SAT52 -0.73 0.06 1.24 1.27 
SAT53 0.18 0.04 0.79 0.83 
SAT54 -0.01 0.04 0.97 1.23 
SAT55 -0.32 0.05 0.95 1.06 
SAT56 -0.05 0.04 0.83 0.89 
SAT57 0.39 0.04 1.03 1.16 
SAT58 -0.41 0.05 0.79 0.78 
SAT59 -0.42 0.05 0.98 0.86 
SAT60 -0.11 0.04 0.99 1.24 
SAT61 -0.04 0.04 1.19 1.20 
SAT62 0.01 0.04 1.03 1.06 
SAT63 0.32 0.04 1.06 1.18 
SAT64 0.25 0.04 1.27 1.32 
SAT65 -0.42 0.05 0.99 0.92 
SAT66 0.22 0.04 0.87 0.85 
SAT67 0.49 0.04 1.01 1.13 
SAT68 -0.72 0.06 0.97 0.84 
SAT69 0.00 0.04 0.92 0.91 
SAT70 0.29 0.05 0.76 0.89 
SAT71 0.49 0.04 0.93 1.01 
SAT72 -0.20 0.05 1.10 1.09 
SAT73 0.39 0.04 0.89 0.94 
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Table C.4 
    2005 SSI Satisfaction Fit and Endorseability 
Measures  
  
Model Infit Outfit 
Item Measure S.E.  MNSQ MNSQ 
SAT01 0.05 0.04 0.80 0.85 
SAT02 -0.47 0.05 0.71 0.69 
SAT03 -0.51 0.05 0.87 0.98 
SAT04 -0.07 0.04 0.78 0.75 
SAT05 0.21 0.04 0.98 1.03 
SAT06 -0.59 0.05 1.60 1.54 
SAT07 -0.26 0.05 1.18 1.18 
SAT08 -0.47 0.05 1.10 1.10 
SAT09 -0.09 0.05 1.10 1.27 
SAT10 0.28 0.04 0.78 0.79 
SAT11 0.36 0.04 0.70 0.74 
SAT12 0.26 0.04 0.93 1.01 
SAT13 -0.34 0.05 1.02 0.99 
SAT14 -0.46 0.05 1.43 1.30 
SAT15 0.09 0.04 1.54 1.61 
SAT16 -0.51 0.05 1.23 1.23 
SAT17 0.72 0.04 1.20 1.30 
SAT18 -0.13 0.05 1.06 1.10 
SAT19 0.19 0.04 1.23 1.34 
SAT20 0.28 0.04 0.86 0.92 
SAT21 0.79 0.04 1.18 1.41 
SAT22 -0.12 0.05 1.20 1.39 
SAT23 0.18 0.04 1.18 1.36 
SAT24 0.62 0.04 0.88 1.00 
SAT25 -0.16 0.05 0.81 0.76 
SAT26 -0.35 0.05 1.16 1.34 
SAT27 -0.14 0.05 0.89 0.83 
SAT28 0.70 0.04 1.09 1.15 
SAT29 -0.26 0.05 1.06 0.94 
SAT30 -0.19 0.05 1.29 1.28 
SAT31 -0.01 0.05 1.16 1.23 
SAT32 -0.19 0.05 0.96 1.00 
SAT33 -0.80 0.06 1.73 1.64 
SAT34 0.11 0.04 1.19 1.13 
SAT35 0.00 0.04 0.75 0.75 
SAT36 0.50 0.05 0.97 1.09 
SAT37 0.01 0.04 0.94 0.88 
SAT38 0.64 0.04 1.39 1.44 
SAT39 -0.55 0.05 0.99 0.87 
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SAT40 0.52 0.04 1.09 1.11 
SAT41 -0.39 0.05 0.94 0.86 
SAT42 0.29 0.04 1.09 1.15 
SAT43 -0.04 0.05 0.89 0.94 
SAT44 0.08 0.05 0.58 0.66 
SAT45 -0.32 0.05 0.98 0.91 
SAT46 -0.25 0.05 0.85 0.95 
SAT47 0.04 0.04 0.83 0.85 
SAT48 0.20 0.04 0.88 0.92 
SAT49 -0.11 0.05 0.85 0.91 
SAT50 -0.13 0.05 0.98 1.02 
SAT51 -0.65 0.06 1.28 1.10 
SAT52 0.79 0.04 1.74 1.81 
SAT53 0.24 0.04 0.82 0.87 
SAT54 0.14 0.04 0.93 0.95 
SAT55 -0.52 0.05 0.95 0.87 
SAT56 -0.08 0.05 0.80 0.79 
SAT57 0.27 0.04 0.92 0.90 
SAT58 -0.45 0.05 0.83 0.80 
SAT59 -0.20 0.05 0.89 0.80 
SAT60 -0.17 0.05 0.96 0.96 
SAT61 0.03 0.05 1.03 1.09 
SAT62 0.18 0.04 1.11 1.09 
SAT63 0.47 0.04 1.16 1.17 
SAT64 0.18 0.04 1.20 1.23 
SAT65 -0.44 0.05 0.80 0.77 
SAT66 0.25 0.04 0.90 0.93 
SAT67 0.55 0.04 0.98 1.08 
SAT68 -0.86 0.06 1.12 0.99 
SAT69 -0.14 0.05 1.00 0.95 
SAT70 0.44 0.05 0.79 0.97 
SAT71 0.63 0.04 0.93 0.92 
SAT72 -0.25 0.05 1.09 1.00 
SAT73 0.37 0.04 0.82 0.84 
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Table C.5 
    2003 SSI Satisfaction Fit and Endorseability 
Measures  
  
Model Infit Outfit 
Item Measure S.E.  MNSQ MNSQ 
SAT01 -0.06 0.08 0.69 0.69 
SAT02 -0.39 0.10 0.68 0.66 
SAT03 -0.47 0.10 1.10 1.15 
SAT04 0.05 0.08 0.76 0.75 
SAT05 0.24 0.08 0.85 0.85 
SAT06 -0.69 0.11 1.75 1.76 
SAT07 -0.55 0.10 1.14 1.11 
SAT08 -0.38 0.10 0.85 0.99 
SAT09 0.03 0.08 0.99 1.09 
SAT10 0.25 0.08 0.67 0.64 
SAT11 0.26 0.08 0.73 0.71 
SAT12 0.24 0.08 0.91 0.88 
SAT13 -0.34 0.09 1.17 1.22 
SAT14 -0.31 0.09 1.49 1.60 
SAT15 0.11 0.08 1.31 1.39 
SAT16 -0.35 0.10 1.24 1.38 
SAT17 0.85 0.07 1.16 1.42 
SAT18 -0.13 0.09 1.05 1.14 
SAT19 0.23 0.08 1.15 1.30 
SAT20 0.47 0.07 1.00 1.06 
SAT21 0.95 0.07 1.37 1.71 
SAT22 -0.27 0.11 1.04 1.04 
SAT23 0.38 0.07 1.10 1.44 
SAT24 0.79 0.07 1.02 1.11 
SAT25 -0.05 0.08 0.97 1.02 
SAT26 -0.41 0.10 0.95 0.91 
SAT27 -0.20 0.09 0.79 0.74 
SAT28 0.65 0.07 1.34 1.55 
SAT29 -0.45 0.10 1.18 0.99 
SAT30 -0.11 0.09 1.28 1.89 
SAT31 -0.09 0.09 0.99 1.00 
SAT32 -0.17 0.10 1.42 1.57 
SAT33 -0.89 0.12 1.80 1.48 
SAT34 0.08 0.08 1.17 1.10 
SAT35 -0.02 0.08 0.78 0.79 
SAT36 0.31 0.10 0.96 1.00 
SAT37 -0.02 0.08 0.92 0.78 
SAT38 0.30 0.07 1.37 1.34 
SAT39 -0.66 0.11 1.05 1.02 
SAT40 0.55 0.07 1.24 1.27 
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SAT41 -0.57 0.10 1.24 1.11 
SAT42 0.34 0.07 1.16 1.26 
SAT43 0.00 0.09 0.79 0.80 
SAT44 0.13 0.09 0.53 0.60 
SAT45 -0.55 0.10 0.92 0.78 
SAT46 -0.41 0.10 0.76 0.74 
SAT47 0.17 0.08 0.85 0.94 
SAT48 0.38 0.08 0.78 0.77 
SAT49 -0.17 0.09 0.96 0.96 
SAT50 -0.01 0.08 1.07 1.22 
SAT51 -0.87 0.12 1.40 1.08 
SAT52 1.06 0.07 1.60 1.92 
SAT53 0.20 0.08 0.86 0.92 
SAT54 -0.27 0.09 0.83 0.80 
SAT55 -0.35 0.09 1.05 0.94 
SAT56 0.04 0.08 0.68 0.67 
SAT57 0.25 0.07 0.87 0.97 
SAT58 -0.29 0.09 0.67 0.63 
SAT59 -0.30 0.09 0.80 0.72 
SAT60 -0.29 0.09 0.84 0.88 
SAT61 0.11 0.09 0.85 0.81 
SAT62 0.36 0.07 1.23 1.24 
SAT63 0.24 0.08 1.10 0.97 
SAT64 0.16 0.08 1.69 1.88 
SAT65 -0.42 0.10 1.13 1.08 
SAT66 0.26 0.08 0.98 1.01 
SAT67 0.67 0.07 1.01 0.98 
SAT68 -0.92 0.12 0.74 0.72 
SAT69 -0.08 0.08 0.88 0.92 
SAT70 0.40 0.12 0.51 0.60 
SAT71 0.67 0.07 0.91 0.92 
SAT72 -0.11 0.09 1.12 1.11 
SAT73 0.46 0.07 0.72 0.73 
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Appendix D 
 
Table D.1 
    2012 SSI Importance Fit and Endorseability 
Measures  
  
Model Infit Outfit 
Item Measure S.E.  MNSQ MNSQ 
IMP01 -0.12 0.06 1.27 2.83 
IMP02 -0.30 0.06 0.92 1.11 
IMP03 -0.34 0.06 0.98 1.02 
IMP04 0.21 0.05 1.05 1.54 
IMP05 -0.14 0.06 1.13 1.17 
IMP06 -0.36 0.06 1.09 1.12 
IMP07 -0.54 0.07 1.01 0.90 
IMP08 -1.02 0.08 1.24 1.09 
IMP09 1.67 0.04 2.69 4.50 
IMP10 0.36 0.05 0.84 0.88 
IMP11 0.16 0.06 1.04 1.08 
IMP12 -0.09 0.06 1.33 1.46 
IMP13 0.73 0.05 0.92 1.36 
IMP14 -0.32 0.06 0.81 0.82 
IMP15 -0.11 0.06 1.09 1.20 
IMP16 -1.12 0.09 1.13 0.81 
IMP17 -0.55 0.07 1.04 0.98 
IMP18 0.24 0.05 0.85 0.94 
IMP19 0.34 0.05 1.18 1.25 
IMP20 0.55 0.05 0.88 1.21 
IMP21 0.54 0.05 1.34 1.36 
IMP22 0.12 0.06 1.16 1.36 
IMP23 -0.43 0.07 0.85 0.76 
IMP24 1.38 0.04 2.39 3.29 
IMP25 -0.45 0.07 0.83 0.95 
IMP26 0.04 0.06 0.92 0.98 
IMP27 0.09 0.06 0.80 1.01 
IMP28 0.41 0.05 1.22 1.92 
IMP29 -0.74 0.08 1.06 0.82 
IMP30 -0.01 0.06 0.88 0.90 
IMP31 1.15 0.05 2.05 2.25 
IMP32 0.54 0.05 1.26 1.71 
IMP33 -0.63 0.07 1.03 0.77 
IMP34 -0.61 0.07 0.79 0.93 
IMP35 0.24 0.06 0.89 0.91 
IMP36 -0.30 0.07 0.93 0.90 
IMP37 0.44 0.05 1.12 1.62 
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IMP38 -0.34 0.07 1.15 1.14 
IMP39 -0.82 0.08 0.98 0.77 
IMP40 0.08 0.06 0.96 0.99 
IMP41 -0.41 0.07 0.77 0.67 
IMP42 0.78 0.05 1.51 1.68 
IMP43 0.24 0.06 0.91 0.97 
IMP44 0.13 0.06 0.65 0.56 
IMP45 -0.41 0.07 0.86 0.89 
IMP46 0.45 0.05 1.15 1.44 
IMP47 -0.29 0.06 0.63 0.55 
IMP48 -0.07 0.06 0.94 0.99 
IMP49 0.16 0.06 1.04 1.16 
IMP50 0.37 0.05 0.80 0.93 
IMP51 0.00 0.06 0.87 0.78 
IMP52 0.43 0.05 0.92 0.99 
IMP53 0.14 0.06 0.90 0.83 
IMP54 0.85 0.05 1.02 1.21 
IMP55 -0.56 0.07 0.67 0.63 
IMP56 0.73 0.05 1.28 1.41 
IMP57 0.08 0.06 0.84 0.84 
IMP58 -0.83 0.08 0.84 0.60 
IMP59 -0.52 0.07 0.79 0.60 
IMP60 0.30 0.05 0.70 0.81 
IMP61 -0.11 0.07 0.87 0.81 
IMP62 0.30 0.05 1.25 1.20 
IMP63 -0.04 0.06 0.68 0.61 
IMP64 0.48 0.05 1.43 1.53 
IMP65 -0.22 0.06 0.57 0.55 
IMP66 -0.70 0.07 1.18 1.25 
IMP67 -0.03 0.06 0.98 0.85 
IMP68 -1.00 0.08 0.94 0.66 
IMP69 -0.45 0.07 0.71 0.60 
IMP70 0.32 0.07 1.24 1.97 
IMP71 0.18 0.06 0.88 0.91 
IMP72 -0.32 0.06 0.81 0.68 
IMP73 0.05 0.06 0.94 0.91 
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Table D.2 
    2009 SSI Importance Fit and Endorseability 
Measures  
  
Model Infit Outfit 
Item Measure S.E.  MNSQ MNSQ 
IMP01 -0.20 0.08 1.04 2.57 
IMP02 -0.39 0.09 0.89 0.96 
IMP03 -0.35 0.09 0.95 1.02 
IMP04 0.16 0.07 1.29 1.70 
IMP05 -0.19 0.08 1.17 1.34 
IMP06 -0.59 0.10 1.08 1.00 
IMP07 -0.44 0.09 1.39 1.30 
IMP08 -1.43 0.14 1.16 0.91 
IMP09 1.65 0.05 2.05 2.86 
IMP10 0.33 0.07 0.72 0.85 
IMP11 0.24 0.07 0.90 1.04 
IMP12 -0.22 0.09 1.35 1.36 
IMP13 0.79 0.06 0.93 1.17 
IMP14 -0.47 0.09 0.93 0.80 
IMP15 -0.21 0.08 0.95 0.85 
IMP16 -1.48 0.14 1.09 0.92 
IMP17 -0.50 0.09 1.08 0.80 
IMP18 0.20 0.07 0.77 0.89 
IMP19 0.47 0.07 1.11 1.17 
IMP20 0.66 0.06 0.78 0.91 
IMP21 0.46 0.07 1.40 1.78 
IMP22 0.08 0.08 1.23 1.23 
IMP23 -0.45 0.09 0.99 0.98 
IMP24 1.38 0.05 2.10 2.53 
IMP25 -0.41 0.09 0.84 0.66 
IMP26 0.18 0.07 0.87 0.95 
IMP27 0.23 0.07 1.01 1.01 
IMP28 0.50 0.07 1.10 1.16 
IMP29 -1.07 0.12 0.92 0.65 
IMP30 0.13 0.07 1.10 0.88 
IMP31 1.23 0.05 1.57 1.77 
IMP32 0.57 0.06 1.10 0.98 
IMP33 -1.04 0.12 1.03 0.84 
IMP34 -0.71 0.10 0.97 1.02 
IMP35 0.40 0.07 0.85 0.74 
IMP36 -0.16 0.09 1.12 1.03 
IMP37 0.34 0.07 1.07 1.31 
IMP38 -0.07 0.08 1.13 1.85 
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IMP39 -0.72 0.10 1.01 0.82 
IMP40 0.10 0.07 0.84 1.25 
IMP41 -0.47 0.09 0.93 0.83 
IMP42 0.88 0.06 1.11 1.40 
IMP43 0.49 0.07 1.00 1.36 
IMP44 0.33 0.07 0.71 0.71 
IMP45 -0.49 0.09 0.77 0.61 
IMP46 0.48 0.06 1.02 1.24 
IMP47 -0.20 0.08 0.71 0.63 
IMP48 0.07 0.08 1.04 0.87 
IMP49 0.27 0.07 0.88 0.78 
IMP50 0.29 0.07 0.83 0.73 
IMP51 -0.15 0.08 1.10 1.07 
IMP52 0.39 0.07 1.15 1.18 
IMP53 0.20 0.07 1.01 0.84 
IMP54 0.86 0.06 0.77 0.79 
IMP55 -0.66 0.10 0.81 0.63 
IMP56 0.60 0.06 0.98 0.97 
IMP57 0.19 0.07 0.73 0.83 
IMP58 -1.06 0.12 0.90 0.61 
IMP59 -0.63 0.10 1.09 0.76 
IMP60 0.46 0.06 0.93 0.88 
IMP61 0.07 0.08 1.11 0.96 
IMP62 0.39 0.07 1.40 1.24 
IMP63 0.04 0.08 0.93 1.02 
IMP64 0.53 0.06 1.55 2.10 
IMP65 -0.11 0.08 0.55 0.53 
IMP66 -0.80 0.11 1.04 0.81 
IMP67 0.08 0.08 1.16 1.25 
IMP68 -1.16 0.12 0.96 0.75 
IMP69 -0.53 0.09 0.89 0.70 
IMP70 0.47 0.09 0.99 1.07 
IMP71 0.36 0.07 0.79 0.90 
IMP72 -0.32 0.09 0.72 0.67 
IMP73 0.10 0.08 0.92 1.37 
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Table D.3 
    2007 SSI Importance Fit and Endorseability 
Measures  
  
Model Infit Outfit 
Item Measure S.E.  MNSQ MNSQ 
IMP01 -0.10 0.06 1.05 1.23 
IMP02 -0.55 0.07 0.85 0.93 
IMP03 -0.45 0.07 0.84 0.86 
IMP04 0.06 0.05 0.87 1.05 
IMP05 0.03 0.05 1.29 1.18 
IMP06 -0.39 0.06 0.98 1.04 
IMP07 -0.42 0.06 1.13 0.89 
IMP08 -1.23 0.09 1.08 0.89 
IMP09 1.28 0.04 1.84 3.11 
IMP10 0.41 0.05 0.76 1.07 
IMP11 0.17 0.05 0.97 0.98 
IMP12 -0.05 0.06 1.35 1.28 
IMP13 0.66 0.04 0.74 0.98 
IMP14 -0.40 0.06 0.87 0.80 
IMP15 -0.02 0.06 1.03 1.00 
IMP16 -1.22 0.09 1.05 0.78 
IMP17 -0.48 0.07 1.50 1.18 
IMP18 0.12 0.05 0.75 0.77 
IMP19 0.36 0.05 1.06 1.16 
IMP20 0.42 0.05 0.91 0.95 
IMP21 0.41 0.05 1.35 1.56 
IMP22 0.21 0.05 1.04 1.20 
IMP23 -0.44 0.07 1.29 1.24 
IMP24 1.12 0.04 1.85 2.56 
IMP25 -0.34 0.06 1.04 0.86 
IMP26 0.19 0.05 0.93 0.98 
IMP27 -0.03 0.05 0.67 0.64 
IMP28 0.39 0.05 1.06 0.97 
IMP29 -0.86 0.08 1.20 0.90 
IMP30 0.17 0.05 1.30 1.33 
IMP31 0.94 0.04 1.57 1.81 
IMP32 0.65 0.04 1.00 1.09 
IMP33 -0.78 0.08 1.13 0.89 
IMP34 -0.75 0.07 0.83 0.74 
IMP35 0.19 0.05 0.85 1.05 
IMP36 0.03 0.06 1.11 1.08 
IMP37 0.35 0.05 1.15 1.23 
IMP38 -0.03 0.06 1.17 1.10 
IMP39 -0.96 0.08 1.01 0.86 
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IMP40 0.01 0.06 1.31 1.56 
IMP41 -0.55 0.07 1.08 1.10 
IMP42 0.67 0.04 1.14 1.26 
IMP43 0.40 0.05 0.84 0.85 
IMP44 0.32 0.05 0.69 0.71 
IMP45 -0.38 0.06 0.82 0.70 
IMP46 0.37 0.05 0.88 0.89 
IMP47 -0.11 0.06 0.75 0.75 
IMP48 0.24 0.05 1.10 1.19 
IMP49 0.19 0.05 1.01 0.97 
IMP50 0.20 0.05 0.86 0.81 
IMP51 -0.10 0.06 1.13 0.96 
IMP52 0.22 0.05 1.38 1.44 
IMP53 0.18 0.05 0.91 0.85 
IMP54 0.75 0.04 0.88 1.03 
IMP55 -0.49 0.07 0.75 0.65 
IMP56 0.61 0.04 0.98 1.03 
IMP57 0.08 0.05 0.97 0.88 
IMP58 -0.93 0.08 1.10 0.82 
IMP59 -0.51 0.07 0.79 0.78 
IMP60 0.45 0.05 1.11 1.24 
IMP61 0.03 0.06 1.01 0.98 
IMP62 0.46 0.05 1.38 1.59 
IMP63 0.18 0.05 1.12 1.14 
IMP64 0.45 0.05 1.40 1.27 
IMP65 -0.22 0.06 0.85 0.73 
IMP66 -0.73 0.07 1.30 0.92 
IMP67 0.13 0.05 1.35 1.40 
IMP68 -0.96 0.08 1.08 0.78 
IMP69 -0.52 0.07 0.78 0.69 
IMP70 0.60 0.05 1.14 1.36 
IMP71 0.32 0.05 0.84 0.97 
IMP72 -0.17 0.06 0.67 0.70 
IMP73 0.14 0.05 0.93 0.88 
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Table D.4 
    2005 SSI Importance Fit and Endorseability 
Measures  
  
Model Infit Outfit 
Item Measure S.E.  MNSQ MNSQ 
IMP01 -0.13 0.06 1.22 1.32 
IMP02 -0.42 0.07 1.02 0.86 
IMP03 -0.32 0.07 0.96 1.54 
IMP04 0.28 0.05 1.09 1.38 
IMP05 0.09 0.06 1.18 1.12 
IMP06 -0.26 0.07 1.10 0.97 
IMP07 -0.61 0.08 1.35 0.98 
IMP08 -1.41 0.10 1.83 1.18 
IMP09 1.22 0.04 1.78 2.89 
IMP10 0.40 0.05 0.73 0.78 
IMP11 0.27 0.05 0.99 1.01 
IMP12 0.03 0.06 1.29 1.44 
IMP13 0.65 0.04 0.84 0.86 
IMP14 -0.16 0.06 1.08 0.98 
IMP15 -0.07 0.06 1.07 1.21 
IMP16 -1.25 0.10 1.65 1.10 
IMP17 -0.41 0.07 1.74 1.71 
IMP18 0.16 0.05 0.73 0.76 
IMP19 0.55 0.05 1.14 1.29 
IMP20 0.53 0.05 0.92 0.99 
IMP21 0.44 0.05 1.27 1.41 
IMP22 0.17 0.06 1.23 1.23 
IMP23 -0.59 0.08 1.11 1.05 
IMP24 1.10 0.04 1.68 2.35 
IMP25 -0.56 0.07 1.06 0.88 
IMP26 0.19 0.05 0.91 0.87 
IMP27 0.10 0.06 0.63 0.66 
IMP28 0.23 0.05 1.26 1.22 
IMP29 -0.79 0.08 1.38 0.95 
IMP30 0.06 0.06 1.18 1.10 
IMP31 1.06 0.04 1.37 1.53 
IMP32 0.65 0.05 1.13 1.18 
IMP33 -0.68 0.08 1.17 0.88 
IMP34 -0.56 0.07 0.86 0.72 
IMP35 0.22 0.05 0.76 0.81 
IMP36 -0.05 0.06 1.28 1.29 
IMP37 0.36 0.05 1.04 1.12 
IMP38 -0.06 0.06 1.19 1.11 
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IMP39 -0.97 0.09 1.15 0.98 
IMP40 -0.04 0.06 0.84 0.83 
IMP41 -0.56 0.07 0.93 1.06 
IMP42 0.68 0.04 1.16 1.57 
IMP43 0.45 0.05 0.94 0.88 
IMP44 0.37 0.05 0.68 0.89 
IMP45 -0.45 0.07 0.90 0.73 
IMP46 0.36 0.05 0.81 0.89 
IMP47 -0.16 0.06 0.60 0.61 
IMP48 0.11 0.06 1.09 1.03 
IMP49 0.36 0.05 0.95 0.87 
IMP50 0.23 0.05 0.67 0.68 
IMP51 -0.15 0.06 1.17 1.00 
IMP52 0.26 0.06 1.45 1.45 
IMP53 0.26 0.05 0.97 1.02 
IMP54 0.81 0.04 0.85 0.87 
IMP55 -0.47 0.07 0.74 0.68 
IMP56 0.67 0.04 1.09 1.05 
IMP57 0.13 0.06 0.90 0.93 
IMP58 -1.09 0.09 0.95 0.79 
IMP59 -0.54 0.07 1.18 0.96 
IMP60 0.42 0.05 0.88 0.82 
IMP61 0.00 0.06 0.93 0.81 
IMP62 0.36 0.05 1.47 1.37 
IMP63 -0.21 0.07 0.99 0.84 
IMP64 0.32 0.05 1.14 1.05 
IMP65 -0.19 0.06 0.67 0.71 
IMP66 -0.84 0.08 1.35 1.24 
IMP67 0.09 0.06 1.30 1.23 
IMP68 -1.07 0.09 1.17 0.84 
IMP69 -0.46 0.07 1.01 0.78 
IMP70 0.69 0.06 1.30 1.77 
IMP71 0.18 0.06 0.94 0.98 
IMP72 -0.17 0.06 0.77 0.68 
IMP73 0.19 0.05 1.05 0.97 
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Table D.5 
    2003 SSI Importance Fit and Endorseability Measures  
        
 
Model Infit Outfit 
Item Measure S.E. MNSQ   MNSQ   
 IMP01  -0.48 0.14 0.94 1.07 
 IMP02  -0.52 0.14 0.97 0.88 
 IMP03  -0.50 0.14 1.16 1.27 
 IMP04  0.31 0.11 0.80 0.79 
 IMP05  0.15 0.11 1.75 3.39 
 IMP06  -0.71 0.15 0.78 0.86 
 IMP07  -0.84 0.15 0.82 0.77 
 IMP08  -1.63 0.21 1.31 0.93 
 IMP09  1.50 0.07 1.91 2.84 
 IMP10  0.54 0.10 0.69 0.76 
 IMP11  0.19 0.11 1.07 1.24 
 IMP12  0.14 0.11 1.29 1.34 
 IMP13  0.85 0.09 0.76 0.85 
 IMP14  -0.34 0.13 0.83 0.76 
 IMP15  -0.15 0.12 1.14 0.94 
 IMP16  -1.63 0.21 1.38 0.73 
 IMP17  -0.77 0.15 1.32 0.95 
 IMP18  0.00 0.12 0.82 1.02 
 IMP19  0.54 0.10 1.18 1.34 
 IMP20  0.83 0.09 0.74 0.74 
 IMP21  0.58 0.10 1.40 2.04 
 IMP22  0.22 0.11 1.14 1.19 
 IMP23  -0.60 0.14 0.90 0.87 
 IMP24  1.46 0.07 1.47 2.65 
 IMP25  -0.68 0.15 0.80 0.71 
 IMP26  0.32 0.11 1.07 1.06 
 IMP27  0.15 0.11 0.60 0.74 
 IMP28  0.35 0.11 0.99 0.96 
 IMP29  -1.38 0.19 1.23 0.76 
 IMP30  0.13 0.11 1.00 1.11 
 IMP31  1.23 0.08 1.48 2.27 
 IMP32  0.80 0.09 1.01 1.14 
 IMP33  -0.84 0.15 0.71 0.67 
 IMP34  -0.79 0.15 0.63 0.59 
 IMP35  0.15 0.11 0.99 0.87 
 IMP36  -0.13 0.13 1.52 1.20 
 IMP37  0.53 0.10 1.45 1.36 
 IMP38  0.21 0.11 1.44 1.65 
 IMP39  -1.34 0.18 1.18 0.89 
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 IMP40  0.01 0.12 0.94 0.97 
 IMP41  -0.79 0.15 1.42 1.01 
 IMP42  0.79 0.09 1.21 1.51 
 IMP43  0.50 0.11 1.12 1.09 
 IMP44  0.38 0.11 0.76 0.72 
 IMP45  -0.50 0.14 1.39 0.94 
 IMP46  0.44 0.10 1.03 0.91 
 IMP47  0.03 0.12 0.86 0.79 
 IMP48  0.03 0.12 0.91 0.92 
 IMP49  0.23 0.11 1.09 0.92 
 IMP50  0.34 0.10 0.60 0.58 
 IMP51  0.08 0.11 0.99 0.83 
 IMP52  0.34 0.11 1.31 1.12 
 IMP53  0.43 0.10 0.95 1.07 
 IMP54  0.95 0.08 1.08 2.48 
 IMP55  -0.38 0.13 0.56 0.52 
 IMP56  0.71 0.09 0.93 0.93 
 IMP57  0.09 0.11 1.08 1.41 
 IMP58  -1.34 0.18 0.76 0.66 
 IMP59  -0.50 0.14 0.97 0.75 
 IMP60  0.59 0.10 0.82 0.98 
 IMP61  0.35 0.11 0.91 0.94 
 IMP62  0.53 0.10 1.51 1.50 
 IMP63  0.16 0.11 0.99 0.89 
 IMP64  0.30 0.11 1.33 1.57 
 IMP65  -0.22 0.13 1.07 0.79 
 IMP66  -1.15 0.17 0.89 0.79 
 IMP67  0.24 0.11 1.88 1.98 
 IMP68  -1.38 0.19 0.91 0.80 
 IMP69  -0.63 0.14 0.73 0.67 
 IMP70  1.15 0.12 1.21 1.34 
 IMP71  0.31 0.11 0.96 0.89 
 IMP72  -0.05 0.12 0.70 0.63 
 IMP73  0.12 0.11 0.95 0.84 
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Appendix E 
 
Figure E1. Example page of Student Satisfaction Inventory Data Collection Interface 
(Noel-Levitz, 2014a). 
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